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1.1.

1.2.

1.3.

Espressif

BERBA /@mdiEO (GPIO)
ESP8266EX HH& 17 > GPIO Efil, B & EHMNFFeS UL T 1ok EINEE

B GPIO e AR E MRS L/ Th, ERIRBENSE, SWESENHALR, @i
EENSFFESRBGNE; WA DAIRIRE RIS & 5 B A& k=4 CPU Hiltf, 18
=2, 0 EHENE. EREMN=758, 58 = SIEHm MG B2 MR,
XSRS EMmINgEE A, #Ia0 12C. 12S. UART. PWM. IR E#%,

ARINFRT, GPIO BIHIRENREPIRS, flal, SRR, FEMLEEESH
B AR E R RFFRINFIRTS

EFERIRISINEER AN FRAEN 10 FR, 5 10 SHASMBEERIREIRY, RISTHEER KA
TRIF ERIVIRS ., RISITHRELLEMSIN—LEIERR, Eitt, EMa9SMNERIRE1M e T 1E
iR, BRBREPIRSEREI DR, £ 5 pA ZWO

REHFHA / WbiEO (SDIO)

ESP8266EX #iE 1 MWL SDIO ##20, HmOEBMENX I TR 1-1 Fim, X235 4 {1 25 MHz
SDIO v1.1 1 4 {iZ 50 MHz SDIO v2.0,

% 1-1. SDIO BHIEX

=] k=t EhHmS 10 INREBRR
SDIO_CLK 21 106 SDIO_CLK
SDIO_DATAO 22 107 SDIO_DATAO
SDIO_DATA1 23 108 SDIO_DATA1
SDIO_DATA_2 18 109 SDIO_DATA_2
SDIO_DATA_3 19 1010 SDIO_DATA_3
SDIO_CMD 20 1011 SDIO_CMD

B1TIMRIEO (SP1/ HSPI)

ESP8266EX #BH 1 MNBAMIL / EHL SPI, 1 MM SDIO / SPI, 11 MEBEMIL/ £
L HSPI, FREIZEOMNINEEYYHBMALH, O XU TR,
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[

1. 183
1.3.1. @A SPI (FEM / M)

£ 1-2. SPIEOENX

SDIO_CLK 21 106 SPICLK
SDIO_DATAO 22 107 SPIQ/MISO
SDIO_DATA1 23 108 SPID/MOSI
SDIO_DATA_2 18 109 SPIHD
SDIO_DATA_3 19 1010 SPIWP
UOTXD 26 101 SPICSH
GPIOO 15 100 SPICS2
iR

SPIEUAI ARIFIRIESEI ., IEPSMERZ AN 80 MHz,

1.3.2.  HSPI (M#1)

£ 1-3. HSPI (M#l) ERIEX

MTMS 9 1014 HSPICLK
MTDI 10 1012 HSPIQ/MISO
MTCK 12 1013 HSPID/MOSI
MTDO 13 1015 HPSICS

1.4. 12C##EQO

ESP8266EX #1551 > 12C $##[0, BT EEMIZHIZRUNIINEIRSE, WERRSE, 12C %
OE XK 1-4 Fir,

x 1-4.12C BERIEX

MTMS 9 1014 12C_SCL

GPIO2 14 102 12C_SDA

ESP8266EX BE374#5 12C A1 3731F 12C MALINEE, 12C 2 OTNEER] A 2RFZSEH, AY
MR ESAN 100 kHz, BT MEEHIEROTEINER,
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1.5.

12S ##0

2
5

ESP8266EX #iE 1 1 12S MIAZEOM 1 D 12S MdiEO. 128 FEATEIMEIERE.
ShIRMMEE, AT ATSTRERARL, WX LED BT (WS2812 RF) . 12S B
REXINER 1-5 PR, 12C EHOIRER MEMRER GPIO BT MRHRIZLI, STk

DMA,

£ 1-5. 128 ERIENX

MTDI 10 1012 [2SI_DATA
MTCK 12 1013 [2S1_BCK
MTMS 9 1014 [2SI_WS
MTDO 13 1015 1280_BCK
UORXD 25 103 12SO_DATA
GPIO2 14 102 [280_WS

1.6. BRASZSWAEZ (UART)

ESP8266EX AT UART 0, 35 UARTO Al UART, EOENXINZE 1-6 Fimk.

Espressif

% 1-6. UART ERIE X

UORXD 25 103 UORXD

uoTxXbD 26 101 uoTxXD
UARTO

MTDO 13 1015 UORTS

MTCK 12 1013 UocCTsS

GPIO2 14 102 U1TXD
UART1

SD_D1 23 108 U1RXD

2 " UART #2 O EEEHII MR MLIl, BIEEMEERIA 1156200740 (4.5 Mbps)
UARTO AJ AR E RO, X3z, BT UART1 BRIRBEIEEHINGE, PRA—/RA

{E$TED log.

2017.05



1.7.

1.8.

Espressif

1. R

LLI 5BA:
UARTO BASE L FEEEIEAE S H—LEFTEN, LEEBEITENNB AR ISR S FnRINBRIRIME G %, £/
40 MHz SIRI, ZERFTEDRASR A 115200; {# 26 MHz @&IRES, 1ZERFTENRIS R A 74880, WISRFTED
EERIMEEINEE, BN EBEIENE UOTXD. UORXD 9315 UORTS(MTDO), UOCTS(MTCK) 33k, LA
R#ITED,

BxHEEEG (PWM)
ESP8266EX #iF 4 T PWM Bitig O, Wik 1-7 fim. AP ABITY E.

£ 1-7.PWM ERIEX

ERIBR EHRS 10 IRERTR
MTDI 10 1012 PWMO
MTDO 13 1015 PWM1
MTMS 9 1014 PWM2
GPIO4 16 104 PWM3

PWM 2 OINEEREASEEL, FI40, £ LED EaERRABAI/REIS, PWM @il RS2 89 AR
S, s/ NDIEEREA 44 ns, PWM SRR B]E 5B EJ9 1000 ps £ 10000 ps, B 100
Hz 2 1 kHz Z[8], & PWM &R 1 kHz, S§ZLER 1/22727, 1 kHz BIRIFTE T RIIAE8
i 14 RIS IR,

IR EizizO
ESP8266EX i F BRIFEX T 11 IR I9MEREO, 1Z3E0EX WK 1-8 PR,

& 1-8. IR ISMEIRERIEX

BB EMRS 10 IhRERTR
MTMS 9 1014 IR Tx
GPIO5 24 105 IR Rx

IR AIPMEREO BRG], #OFA NEC RIS RIAHIRE, KA 38 kHz FEHIEIR,
A=A 18 NAK., EHEEAE 1mZh, EHeEA 2 TRERE, — T2 GPI0O O
MNERRIERR, B—TERAIMNZKRENILRMRITERNAN, BEEX, BEii#Ed), I
), RZIA, RHFAER 15° 8 30°, BURATIMEINENESIAE,
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1. #

1.9. Sniffer

ESP8266 AJ LUH NEZuET (sniffer) , ESP8266 B] IAIEWN TR IEEES02.11 &, &
AUREENKE,
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@ 2. GPIO
2. GPIO

2.1. IfEELZAR
ESP8266 #Y 16 “MEM 10 ERMU B AU NRAT.

%X 2-1. GPIO BHIENX

GPIO NO. Pin NO. Pin name
GPIOO pin15 GPIO0_U
GPIOT pin26 UOTXD_U
GPIO2 pin14 GPI02_U
GPIO3 pin25 UORXD_U
GPIO4 pin16 GPI04_U
GPIO5 pin24 GPIO5_U
GPIO6 pin21 SD_CLK_U
GPIO7 pin22 SD_DATAO_U
GPIO8 pin23 SD_DATA1_U
GPIO9 pin18 SD_DATA2_U
GPIO10 pin19 SD_DATA3_U
GPIO11 pin20 SD_CMD_U
GPIO12 pin10 MTDI_U
GPIO13 pini2 MTCK_U
GPIO14 pin9 MTMS_U
GPIO15 pin13 MTDO_U

Heh, 7% (QUAD) t&= Flash &, & 6 10 OBTF Flash i&if..
EM% (DUAL) L Flash ™, & 4 D10 OBF5 Flash @,
LLI %8R-
FRFMBENBUTEREE, REHRHE:
o “MfFE 1 — GPIO F138%

o SIMIINEEEBER: (ESP8266_Pin_List.xlsx) :

Espressif 6/109 2017.05



2. GPIO

2.2. GPIO F1F3i08

2.2.1.

GPIO INEEXIZFF 1723

TEA ESP8266 89 MTDI i, BB GPIO IhEERYIE E,

IHREEIE S 7728 PERIPHS_I0_MUX_MTDI_U (REM GPIO, ZEFF2EAME)

PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDI_U,FUNC_GPIO12);

ILE4 9 FUNC_GPI012=3,
B PIN B, BeEARE,

BLERRHE, 1522% (ESP8266_Pin_List.xlsx) T, 7E1%&i&AY Digital Die Pin List 714
AILAEZEARR GPIO U AERINEE, 7 Reg T1AJLAEE] GPIO INEEIRIFEXRNEFE

[=]=]

EEO

Digital Die Pin List %1989 FUNCTION T ALEFEINF e Bk, T2/ IENE,
MRFBEECEN FUNCTIONS, NAZEFFENNNMAFE 2, NREEMLEN
FUNCTION2, NiZEFFFRNAUFRE 1, DAEH,

2.2.2. GPIO #HiHS1F%

Espressif

o HIH{FREFZ2F GPIO_ENABLE_W1TS
bit[15:0] L EEEf (FIIEE) :
ENRNAIMEE 1, Fniz 10 WHEILEIERE. Bit[15:0] XA 16 > GPIO B4 L EBENL,
. HHZEAZE7F83 GPIO_ENABLE_ W1TC
bit[15:0] AN (FIIEE) :
EXNAUHKE 1, TRz 0 WEEHEZER., Bit[15:0] XMz 16 > GPIO B Z A1,
o HiH{EREIRSE 788 GPIO_ENABLE
Bit[15:0] #IEEESIRSAL (FNIEE) -
ZE 1720 bit(15:0] F91E, RERAVZIIRIAY PIN R HEERIATS.
GPIO_ENABLE #9 bit[15:0] 3@i3 %5 GPIO_ENABLE_W1TS £ bit[15:0] 7]
GPIO_ENABLE_W1TC #9 bit[15:0] B{E&4ZH, B0 GPIO_ENABLE_W1TS #9 bit[0] &
1, M GPIO_ENABLE # bit[0]=1, GPIO_ENABLE_W1TC & bit[1] & 1, M
GPIO_ENABLE #9 bit[1]=0,
o HHEBTFESR GPIO_OUT_WITC
bit[15:0] MR T (REFEFR) -

7/109 2017.05



2. GPIO

EXWNAMRE 1, RRix 10 NELARET (FNFEREERL) . Bit[15:0] XN 16

™ GPIO B9 HIRES

LU i5BR :
WMRFEGZPIN EEENSHET, FEEE GPIO_OUT_WITS FiFE:,

s HMHEHEFEEFFES GPIO_OUT _WITS
bit[15:0) LS BFU (REFFR)

EXNAMKRE 1, "R 10 NELASHET (FNFEREERL) . Bit[15:0] XN 16

I GPIO B9 HIRES

LUl i58R :
WMRFBEGZ PIN EEENRET, FEEE GPIO_OUT_WITC FiFz:s.

o HIHIKSZFEES GPIO_OUT
bit[15:0] #HIASAL (EESF788)
1Z5 172309 [15:0] OB, RBAUZRXTA PIN % AR,

GPIO_OUT 4 bit[15:0] 2/ GPIO_OUT_WA1TS 4 bit[15:0] 1 GPIO_OUT_W1TC
bit[15:0] £ENREM ., HIE0: GPIO_OUT_WA1TS i Bit[1]=1, A4 GPIO_OUT[1]=1,

GPIO_OUT_W1TC 4 Bit[2]=1, 34 GPIO_OUT[2]=0,

2.2.3. GPIO BINFFH

EWNIREE 788 GPIO_IN
bit[15:0] WNRSL (AIEE) -

BN 1, RRIZI0 BSIEPRSANSEF, ENNMAIMIA 0 RRi% 10 A5IHIRES

B, Bit[15:0] IR 16 D GPIO B NIRESAL,

LU 358AR:
GPIO RS NIENINEE, BRREFIRE, TTHERE.

2.2.4. GPIO HhHfEF 1783

Espressif

o rhifRIZ 7282 GPIO_PIN12 (FREE GPIO iZEFRTE)
bit[9:7] (FIEE) :
0: 1% GPIO BRI ZE A
10 EFHBRLA FlT

8/109
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2. GPIO

21 NEERRRA SRR
31 XWUEAL &L T
4: EEBF

o HHPIRESFF2E GPIO_STATUS

Bit[15:0] (AIXE)

EXNNAMRE 1, Rmiz O RRTRLE, Bit[15:0] XAz 16 1> GPIO,
o JETPHIETFEE GPIO_STATUS_WI1TC

Bit[15:0] (FIIELE) :

EXNAIALE 1, RHY GPIO BRETIRSEI S BUERR .

2.2.5. GPIO16 3ff3EQ

5HAh 10 OARE, GPIO16(XPD_DCDC) AETFBA GPIO &R, BERET RTC &2k, A%
FsREREERMEMEER NS A, FIUEENBASEmERELS, B EfMAK 10 £
Wr, FRZEOWNT:

e gpiol6 output conf(void)
& GPIO16 e ENHRT.
e gpiol6 _output_set(uint8 value)
M GPIO16 BtE B BY /RBY, FERLEEN MR,
e gpiol6_input_conf(void)
¥ GPIO16 BECENHART,
e gpiol6_input_get(void)
BEEX GPIO16 FMIABTRE, FESLEENBAEL.

2.3. SHEE

Espressif

ASHEELRER, HBH 3 TNAEE. AP EZ= A6, BEEEM GPIO,
N A7

o BB MTDI BB F, FHEREHE L,

o BE MTDIRMANER, HIREEBIRTS,

o ECE MTDI B NEEEALA T,
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2. GPIO

23.1. NEAIZR1SHEE
1. Bo& MTDI i GPIO &=,

PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDI_U,FUNC_GPIO12);

ZEGHERZ[ PERIPHS_I0_ MUX_MTDI_U SE8R09% 4 1. E£5UE 1.
PERIPHS_IO_MUX_MTDI_U 17230958 4 (U5 5 I & 1 R MTDI BECEH GPIO I
BE. %F PERIPHS IO MUX_MTDI_U &7728, E295 2.2 1 GPIO 217521408,

2. BEc& MTDI B E S B

GPIO_OUTPUT_SET(GPIO_ID_PIN(12), 1);

ZIEABRIMER:
o [a] GPIO_ENABLE_W1TS HZ 178558 12 U5 1, ZE 1 RERE MTDI 894 HIH

Ht:o

e [0 GPIO_OUT_W1TS W& FRE 12U5 1, 1ZUE 1 TE MTDI i ASEF,

#F FEMID EEEREEETE, BzRHNE 2 M2 HgERN 0 BIA,

GPIO_OUTPUT_SET(GPIO_ID PIN(12), 0);

ZiEEBERMMER:
e [0 GPIO_ENABLE W1TS 17825 12 1B 1, iZfIE 1 £ R{FEE MTDI 9% L
IPEE,
e [0 GPIO_OUT_WITC W72 12 5 1, 1ZUE 1 T8 MTDI S (e
qzo

3. {F8E MTDI I

PIN_PULLUP_EN(PERIPHS_ IO MUX_MTDI U);

ZIEGIERZE PERIPHS_IO_MUX_MTDI_U B95 7 15 1, ZIE 1 RERE MTDI 89
EHRITHEE,

LU 358AR:
WMRFBEXHA MTDI B9 ERITNRE, BERWTED.

PIN_PULLUP_DIS(PERIPHS IO MUX_MTDI U);

2.3.2. NHZE 2 SHEE
1. B2 & MTDI ¥ GPIO &=,
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@§§§ 2. GPIO

PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDI_U,FUNC_GPIO12);

ZIEGEA R PERIPHS IO MUX_MTDI_U B2 MFE 4 1. £51UF5 1,
PERIPHS_IO_MUX_MTDI_U Z1F2309%56 4 A5 5 I8 1 X E MTDI B &R GPIO I

ab
BEo

2. Be& MTDI NI NED,

GPIO_DIS_OUTPUT(GPIO_ID_PIN(12));

3. JREY MTDI ERIAY BB IRE
Uint8 level=0;

level=GPIO_INPUT_GET(GPIO_ID_PIN(12));

GPIO_INPUT_GET(GPIO_ID_PIN(12)) 1EB) SEFfR@3REX GPIO_IN 17235 12 (UAPIRES, %
FiFaNERMINENNNERNBARTE (DIEREN N BB AINGE, %574
E']/U(uﬁﬁ)&) °

LLI i5BA
* R MTDI BT RNEERF, A GPIO_INPUT_GET HNREMERN 1, level=1;

° R MTDI EBEFEREEF, A4 GPIO_INPUT_GET HIREMER 0, level=0;

2.3.3. NApE 3 SHEE

typedef enum {

GPIO_PIN_INTR DISABLE =
GPIO_PIN_INTR_POSEDGE =
GPIO_PIN_INTR_NEGEDGE =
GPIO PIN_INTR_ANYEGDE =
GPIO_PIN_INTR_LOLEVEL =

A W NN RO

GPIO_PIN_INTR HILEVEL = 5
} GPIO_INT_TYPE;

ZEMURERECE GPIO BTt & 520, 12451 1KTE gpio.h FFERR,
1. Bo& MTDI i GPIO &=

PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDI_U,FUNC_GPIO12);

ZIEGRVER2M PERIPHS_IO_MUX_MTDI_U Z1783/9% 4 i, £ 5B 1,
PERIPHS_IO_MUX_MTDI_U 1723058 4 (U5 5 L& 1 R MTDI BECE R GPIO I

a5
BEo
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Gii? 2. GPIO

2. Be& MTDI NI ANED,

GPIO_DIS_OUTPUT(GPIO_ID_PIN(12));:

3. ZIEATER IO it

ETS_GPIO_INTR_DISABLE();

4. IR EHPRTANIERER

ETS_GPIO_INTR_ATTACH(GPIO_INTERRUPT,NULL) ;

5. EcE MTDI N NG ETAR AR5 20

gpio_pin_intr_state set(GPIO ID PIN(12),GPIO PIN INTR_NEGEDGE) :

ZIBTMERZME GPIO_PIN12 & F2:89 [9:7] LS N\ 0x02, [z fiiEsiRAE A 0x02,
RNBCE N NEBFRT,
LI 38R:
EEEHE VTD HITUITHAE, REEIE[E GPIO_PINT2 BISTFERM [9:7] SIS 0x00 BNl , BB ER
HAgrhia R 8=, B2 E 2.2 T GPIO B2,

6. 1#8E GPIO Rl

ETS_GPIO_INTR_ENABLE() ;

2.3.4. AR IR TR RAR

1. BRI

Uintl6é gpio_status=0;
gpio_status = GPIO_REG_READ(GPIO_STATUS_ADDRESS) ;
GPIO_REG_WRITE(GPIO_STATUS_W1TC_ADDRESS, gpio_status);

GPIO_STATUSHIGPIO_STATUS_WATC 1%BRI15Z 8“5 2.2 19 GPIO ZH1F281708”,
2. FIBT2ME 10 f& R (HBEZ 10 e E N FT A UEY)

If(gpio_status==GPIO_Pin_12)

3. WMREXOPUT, RAZFIRFLCR FRTR _EFHERETEE NEE R,

if(1GPIO_INPUT GET(GPIO_ID PIN(12))) //WIZEMTDILLRGA SN TR
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2.3.5.
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ol R B FE TR AR R A5

void gpio_intr_handler()
{

uint32 gpio_status = GPIO_REG_READ{GPIO_STATUS_ADDRESS);//read interrupt status
uintd level=o0;
GPIO_REG_WRITE{GPIO_STATUS_WI1TC_ADDRESS, gpio_status);//clear interrupt mask

if(gpio_status & (BIT(12))){ //judge whether interrupt source is gpiol2
if(GPIO_INPUT_GET(12)){ // if goio 12 is high level

relse{ /7 if gpio 12 is low level

¥

else{
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@ 3. SDIO @15 SPI A&

3. SDIO i&{Z SPI F#&JEX

3.1. IhgEZRR

ZININER ESP8266 /Y SDIO RIRS BAhpILMEERAY SPI EHHITIEE. HRSEOS
H, MICET 4 BESLSII, 83 SPI )Ty SCLK. MOSI. MISO (F&igE CS
55) 51 BHERES.

Z{FF3 EPS8266 SDIO @(5, HEF THAXNS BB NEMARE, HT ESP8266 Bl
B, BAIAMEZENERRY SPI 05 SDIO # OSBRI AEMR, EULE(FER SDIO f&Z1R
BIEMIY, ESP8266 FEIA SDIO B TEsh, MfEENET SDIO THE o HRERFE!
ESP8266 1Y RAM R ABEht A, MAERD BEH CPU CACHE 1A FLASH HIF2 = MIR]
MBLAERZFTIESANS HSPI #EO8EREMN FLASH & A,

ESP8266 SDIO FUZIAE R EIEE 1R FANER I 1R 0 ZRAY DMA RIRIR(E,

ESP8266 FJLAREE CPU 25, SxthiBIY AIFIRETsER AT SDIO #3E BRI
o

3.2. DEMO M AXR
3.21. FEENA

BEENIGREL STM32F103ZET6 AZ/OII R AR, R IAR EFEF &(EH
FreeRTOS 1®1EZ %5, ML ESP_IOT Reference board, & v0.9.3 89 SDK F ..

3.2.2. ESP8266 M{HmiZ5 THHES

* % ESP8266 f§ DEMO T #27£ SDIO communication demo\
esp_iot_sdk_v0.9.3_sdio_demo \app BiI RiFadmiFHEM FEFERA BIN X
%,

» & SDIO communication demo\esp_iot_sdk_v0.9.3_sdio_demo\lib #1#Y
libmain.a 5 v0.9.3 release MRZAAFRHIARE, WNRIEF release hxA<i SDK, HEMR
DEMO H ¢4 libmain.a B#4[RKH, 1EAhREY libmain.a RIESHEME, KEIEZE
Flash #2589 SPI IR 5 [R HSPI (UBRETERI B85, (£ DEMO TR EERIFE
RXBIPT,

e & SDIO communication demo\esp_iot_sdk_v0.9.3_sdio_demo\bin H183
eagle.app.v6.iromOtext.bin 2lZ] SDIO communication demo\XTCOM _UTIL B
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3. SDIO 815 SPI B

#F, eagle.app.v6.iromOtext.bin 3 ESP8266 &% H CPU CACHE EiZ@id
SPI 3EEY Flash it/ RIPTA BREL

1217 SDIO communication demo\ F#4 BinToArray.exe i%3% SDIO
communication demo\esp_iot_sdk_v0.9.3_sdio_demo\bin 1Y
eagle.app.v6.flash.bin Y5 E4E# ) ANSI C & NAIEE, HERIENXXHESIRERT D\
1, BinToArray.exe FHBTEKZ—E=- D EFEEEN., IRSEDE, ReEABD
BB, SEDURZWD, sip— 1 D&, SEEZEEM L BIN 32 A
MTHE,
BRANERNA D £, 1 D\ B89 hexarray.c DA eagle_fw.h i, HEIEHAEZENX
N const unsigned char eagle_fw[] =....... , Eiig SDIO communication
demo\STM32\ Eagle_Wifi_Driver\ egl_drv_simulation\ £ 89 eagle_fw.h, (F]LA
FoMER eagle_fw.h PEHLEABNHE, 1828 hexarray.c [FERIEEMN
eagle_fw.h) , eagle.app.v6.flash.bm A ERNEITE RN ESP8266 NTFHY
By, XEFEERMEA, ®BT STM32 B\ ESP8266,
FB IAR SE&$]FF SDIO communication demo\STM32\IAR\ {9
EgiWB.ewp.eww, Ri¥T17Z,

3.2.3. ESP8266 FLASH &t T

1.

FB 8 04 7% 4% ESP_IOT Reference board FEAN , % 5V BR, ¥ L J67 &EiE
LILHIFRE ({F8E HSPI %0 LAY FLASH IS R) |, J66 EZAINNFE (BTFF SPI
O ER FLASH B &) . 38 MTDO, GPIOO. GPIO2 X 3 Mk&igE: 0. 0, 1
(E. E. F) 89 UART &2z,

. Wi SDIO communication demo\XTCOM_UTIL BE& T XTCOM _UTlIL.exe, =i

Tools -> Config Device i%#% Com [0, Baud Rate: 115200, siff Open, IR
open Success, i Connect, 7Af51% H Flash fRFBIR, HILERZAKIN.
=i API TEST(A)->(5) HSpiFlash Image Download, %% SDIO communication

demo\XTCOM_UTIL B TH eagle.app.v6.iromOtext.bin #Af5 Offset:
0x40000, gmifi DownlLoad, T#5EA.

3.2.4. ESP8266 FLASH &t T

Espressif

{ERHEL SHEIE ESP_IOT Reference board M4 L FF AR B EL N T :
I RFERR JP1 H:
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@ 3. SDIO @15 SPI A&

ESP_IOT #eh J62 HESH M T EER
GND > 1 VSS/GND
SPI_CLK > 4 SDIO_CLK
SPI_MOSI > 5 SDIO_CMD
SPILMISO > 3 SDIO_DATO
IRQ > 2 SDIO_DAT1
ESP_IOT Reference board : Bkék MTDO %% 1 (T AFEEHE) , GPIOO. GPIO2
2 (1, x, x 7 SDIO E&htEst) , CHIP_PD:ON (FF*k#ET7) , RIFHkL J66 &
BIDFE, Bhik J67 EEAINFE .

5V EBRIEHD 28 %1% ESP_IOT Reference board F4I T &R, FTHLARFLRIRENR, 7
IAR FMERIE 2B 3.2.2 THRRIFTMAMNLIE TEE STM32 A, Br) STM32 72F, #17F
ESP_IOT Reference board R, STM32 =5ta ESP8266 5N Eahte, /LMW EBNE
47 SDIO JREMXFE .

3.3. ESP8266 i Fr{tiee
3.3.1. iYFEE: SDIO HHfLk{THE SDIO REFFRHR

ESP8266 i SD_DATA1 EHI7E SDIO 1517F SPI AR NASENBAN SPI EAAHTL,
BAREFER. H ESP8266 # SDIO RSFER W EFHAT, hMiEhsETFEN
REFE, FZIHET SDIO EAMEF L., (BifA: EHEE@ET CMD53 5 52

AL 0x30 MEFEFEREAN 1 KEFRMLEMES BT, )

SDIO KSZ 17284 32 bits, H ESP8266 A&, HrIAENH CMD53 5 52 <1k
HY, HbibR 0x20 - 0x23, EEUESEMIEEN !

struct sdio_slave_status_element
{

u32 wr_busy:1;

u32 rd_empty :1;

u32 comm_cnt :3;

u32 intr_no :3;

u32 rx_length:16;

u32 res:8;
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3.3.2.

Espressif

B,

3. SDIO 815 SPI B

wr_busy, bit0: 1 RRMILEEFH, ESP8266 IEELMIEENAIXREIE, 0 KRR
SEGF=AIMHT IRENRIE.

rd_empty, bit1: 1 RAMIIEEFANZ, HEMBIBEN, 0 RNLEFEMIUE
BEFAIEE,

comm_cnt, bit2-4: EE®\EITE, SR ESP8266 SDIO &5 — /R BRI/ B %
BERERN, THESI 1, ENAMBALAHN L/ EHIERERSEAR
ESP8266 BRI ,

intr_no, bits-7: MNEREREAZEE, RE.

rx_length, bit8-23: IXLEFH, FIESEIREEINIGKE.,

res, bit24-31: {REE,

ENBERER:

FIREIRUTERG, SIEB SDIO RSF 7R, BIEMRFUET, HRBRFERRHE
ITIES EUREIRIHRIE,

ERTEIE SDIO KSFFRE, RIBRSHFERFATESHIRERBRIE,

EEEFSIEMERNERIRA

ESP8266 B SDIO I A IR B HIES# DMA EHEIN AN, ESP8266 HFFEENX
WMREMEME (A UER— (FHED) EEFZE, RIPRER—NEFET %S
FURBE—1R. BEFWEIENERIMENER, HAEREMER, TEERE
MR ERIEE N ESP8266 XN E 1785, DMA FLEEBahiR{E SDIO 5E&F=E,

RIEMEIREIRR

word0 owner eof| sub sof| 5’ b0

wordl buf ptr[31:0]
word?2 next link ptr[31:0]

3 32bit
length | S1Z®€

[11:01 |[11:0]

owner: 1'b0: HH( link XNz buffer AY#RIEE I SW; =81 link SYRZ buffer AYIR1E
#. MAC TMERA1Z bit, 1'b1: HAFT link XL buffer BIIRIEE R HW;

eof: MILRITSE (WF AMPDU BUFMZER, ZMREARELMN) . £ MAC &
IEMIET A FHERILER link, XF eof iIE LAY link, B/ buffer_length[11:0] 270
LT ZWE THRE, TF MAC & LR error, £ MAC $ZUSHiRS A T8RN EUL
SERl. WHZERBEHE L.
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3. SDIO 815 SPI B

o sub_sof: FMiEEYA link FRIR, X7 AMPDU BARIAREFM, AT MAC &i%
i

* length[11:0]: buffer SCRR &5 FBRI A/,

o size[11:0]: buffer BIEA/N,

e buf_ptr[31:0]: buffer FJACEA LI,

* next_link_ptr[31:0]: T 1™ discripter RY#2iARMIE, £ MAC #ZIRMFNZERN 0, &
REFE buffer BT UL,

3.3.3. ESP8266 DEMO Hi2{itey API K%K

Espressif

1. void sdio_slave_init(void)
Ihee: SDIO RiR#inft, HREIRIRGSHFF3401a1, RXH TX IEMERBENL, B
T RRINECE, WRFMNEES EMFURSERS.

2. void sdio_slave_isr(void *para)
IhEES A S SDIO HlrabIER 2L, SDIO IEMZINERIET — M HIEBEM S AZ
P2 . £ DEMO H1, ESP8266 P RN R IEER A R AIE R B e, BiETE
RETENEMBER, REFFEE, BURIEH A IR &R,

3. void rx_buff load done(uintl6 rx_len)
IhEE: rx_buffer RAFMEIEEE, LIEMZREEREIEZHFIZEURS, ZKE
B8 TIEMBERPIBHAXIRIE, SIREFEFHREXRERIE. DEMO PiZRMAETHIIRSTE
R
ZH: x_len FIFEEXLMKE, UFTHARAL

4. void tx_buff _handle_done(void)
IneE: tx_buffer EIEMETAE, DIAUERIZEEE SDIO TR A RFRSEES
BT EREE. ZRAEE TIEMERIEHEXEE, 5 REFESREXIRE,
DEMO HizR ¥ RITAR S5 72 = R VE A

5. void rx_buff read done(void)
Inge: rx_buffe REWEMIZEE, DIERAIZREIE SDIO TARFRRRE., ZRAE S
TIRESFFRERIRE. RN RX_EOF RUTARSH—FF15EA .

6. void tx_buff write done(void)

IHEE: tx_buffer WRIFREUEEIR, DWTUERBIZEE SDIO TARABIRGS., ZEMEET
RESZRBFRIE, RERNE TX_EOF RS —FFHAIEA,

7. TRIG_TOHOST_INT()
e R, RBERErEaR, ®BAE,
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3. SDIO 815 SPI B

8. HfthpR#X
EAth LML ER

3.4. STM32 iFEr{tiseE

3.4.1.

Espressif

EERERAA

1. void SdioRW(void *pvParameters)
IheE:
SDIO Mii&iz, HFEE TMBERSNHRERE,
u&E:
egl_thread.c FHESUHEFRRIRKEL SPITest () AiEM.
S
REA,

2. int esp_sdio_probe(void)
Ihee:
ESP8266 Bz N EEXER .
UE:

esp_main_sim.c 1, M egl_thread.c FRIEKEL SPITest () WM.,

3. int sif_spi_write bytes(u32 addr, u8*src,ul6 count,u8 func)

TNRE:

SDIO byte 2N E XN API, 37T CMD53 Byte RS ANIfEE, AJUANFFeasi iz

1TIRIE, SDIO hXMIERABBEIERERE 512 F1,
UE:

port_spi.c 11, H egl thread.c FHIREL SdioRW FMA,
SH:

src: RIFFIEE Eithit,

count: RFKE, FTRNERA

func: INRES, BRI T{ERMELL SDIO CMD53 H block NI block _size A/N@

ERNRE 0, HRMEBEEHER 1,
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3. SDIO 815 SPI B

addr: SAMBiraitit, NRFEFTEFRERZB AN, 20 0x30 R FFEF
22, Ox110 M block_size (func A 0) ; FEWRIRELHIEE, BN 0x1f800-
tx_length H9ZUE, B tx_length 5 count 185, R count>tx_length, SPI
FHEKiEcount KEMEIEE, BEME tx_length+1 Fll count KFUESH
ESP8266 9 SDIO ##REFR . Eitt, FEREHIEERE addr XREIZLFRMERANEIEN
KE.

4. int sif_spi_read bytes(u32 addr,u8* dst,ul6 count,u8 func)
Th&E
SDIO Byte f2IEEY API, 3% T CMD53 Byte f&RVIEENINAE, PIAN FiFeEsiEUE® ¥
1THR1E, SDIO hiFlE R ABBEIERKER 512 F71,
fIgE:
port_spi.c 1, H egl_thread.c FHIEEL SdioRW IEF,

dst: SEIRETFEmLL,

count: EBIWKE, FTRNEL,

func: INRES, BRI T{EMAEE SDIO CMD53 9 block I, HH) block _size A/l
EANZE 0, HRMBEBEHER 1.

addr: EEVWBEMmE#bht, MRBETFREZH AN NIBLE, 20 0x20 Jy SDIO K&
1785, STENRIRELHIER, B 0x1f800-tx_length AI%E, H tx_length 5
count 8%, R count>tx_length, SPI EHSIEE count KEREIEE, BEM
% tx_length+1 F| count MEUIESH ESP8266 AY SDIO BIREFIEH TTHEUE.
b, EAZEHIESR addr XA ZSIFMEMBREIENKE.

5. int sif_spi_write blocks(u32 addr, u8 * src, ul6é count,ul6
block size)

INRE:
sdio block X BN API, 3T CMD53 block 2B NINEE, RESEHEIES, SDIO
HXFE R ABBEIERER 512 1 block,

u&E:

port_spi.c #, B egl thread.c FHJEEN SdioRW ] esp_main_sim.c FigF T
HEsFT{ERMIEE sif_io_sync B,

U

src: RIEEEE B,
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3. SDIO &f5 SPI #FAEZES

count: &IZEKE. DA block JE{iL

block_size: 1 block BZ/DFT, JEEMNIS fund 5 0 addr 5 0x110-111 FA
16 bit {E18[E). —er‘ SDIO m%aq%g@aﬁ ESP8266 SDIO #J block_size, DEMO
H¥A1ERN 512, TiaiTdfEd, BEEN 1024, block_size TN 4 ROTREE,

addr: BEABREHIE, 5 Byte B iEEMA 0x1f800-tx_length B9EE, B
tx_length 5 count 8%,

6. int sif_spi_read blocks(u32 addr, u8 *dst, ul6 count,ul6
block size)

IhEE:
sdio block i R, 5 X\ API, %7 CMD53 block iR, 5 A\INkE, REEEHMEIEER., SDIO
MIGE S KB B EIERE R 512 P block,
E:
port_spi.c 1, H egl_thread.c FHIREL SdioRW Al esp_main_sim.c iz NEESAT
EARREE sif_io_sync A,
S
rc: EWEFEHE,
count: EUWIKE. U block JE{iL

block_size: — block BEZ/V>FH, JFRMNAS func K 0 addr 9y 0x110-111 a5
16 bit {EMEE., —f&%7E SDIO %th“f{w—;%%@aﬁ ESP8266 SDIO AJ block_size, DEMO
RIRDIBMER 512, BT REH, BEEN 1024, block size WA\IN 4 RIEREUE,

addr: IZEXREAREMIE, 5 Byte IRVIEERIN 0x1f800-tx_length HUEE, B
tx_length 5 count 8%,

7. void EXTI9 5 IRQHandler(void)
IhEE:
(S U ANE R EC TR REL SdioRW FRAIERET egl _arch_sem wait

(&BusIrgReadSem,1000) 1RFEEES, {F SdioRW ZEIZPHFFHELEN SDIO REE
1722

fi&:
spi_cfg.c
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4. SPI #&E1R{F H e

SPI {&iR{E

15t AA

4.1. AR

4.1.1. IhEEZRA

ESP8266 SPI 2T 5 & 3715 SPI MY ANR & H1TEE
IXATER 4 4812 (CS. SCLK. MOSI. MISO)

, EBRSEOSE, X SPI
. SEBE SPI B AENZ,

ESP8266 SPI 213t SPI #2180 FLASH fZfi#2:38 745 Has2 15, At ESP8266 SPI &1k
HENS MERX B EBNNEEREERGIMNN, 52BE SPHREZEMXI NPT
Bo4bIE,

4.1.2. SPI4ES

SKEFTERIEN, (Master) FIMAL (Slave) &,

X KERENESHIES (CMD) Mttt (ADDR) , #8<&A 16 i, #itibsHic

64 fiL,

HEEPXEA 64 F1, M word 3355,

Slave 21\ N A RIERVEE REF 745,

3 TR (CS) &R,

FHNRLIT N FIA 80 MHz, MR #SIER TSR 20 MHzZ,
FIERRTEIR L,

AN MSB (RSB 1 LSB (REBNI) £,
ENHERE T XSF PR RFTER.

RRER, REHE. BRSSP HENRANLE,

4.2. ESP8266 SPI E#iHiEZ

4.21. SPI EZHFAEEE
ESP8266 SPI FHBE& NS + itk + 18 / BEUE, BN

Espressif

we MIEE KE, 1~ 161 EHHMmEMNEA (MOSI)

Hhik: AOE; KE, 0~ 32 L ENHEMNEA (MOSI) .
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@ 4. SPI #&R(F AR

o HUESTNE: BIE; KE, 0-5121 (64 F) ; =AmEMAEA (MOSI) B
ENEBAMNEE L (MISO)

4.2.2. A API 58 SPI EHLEFHEX

ESP8266 SPI 9 APl IR A B T EENENBHLER, — MR IFAZHAFED
BB SPIEE, B—TMEAENR—FEE LCD Bikit, ZREFTE—IR 91U
BOIEAR A SPIBEET0, 1EERUARS I“E 4.4.1 715 SPI 4 APl BREURBR”,

4.3. ESP8266 SPI MALINA&=

4.3.1. SPI MHLES#pR 4B B E K

5 ESP8266 SPI MLBEMNEIRENHIRIEFEEN : THREY, EFHaXRsE, T
FoZiRdE. FEAER 16 R/ BIRETR, SMERIFTHIEES CS RHEF, AR
FERIZIRETP CS s, MILREPRSHZEESE.

4.3.2. SPI MILZFEFRIBEEER
ESP8266 SPI MILIBEIRE FMNEXNEAREE NG + ik + 12 / BEUE, mMMALIE
BiRFEEEE MG mS, B ReeLRR, BifA:
s WY WMIAEFE; KE, 3~ 161 EHNmEmEMIEA (MOSI)
o MuME: WIETE: KE, 1~ 32 EHEEMNEA (MOSI) .

o HUEETIR: Wik KE, 0~ 512141 (64 F1) ; EELMIEA (MOSI)
FENBMAMIIE L (MISO)

4.3.3. SPI MlXIFHIENX
MR GLSEERDE SNMEMR 3NN AR EMNEEIEERIE, BEN:

e 010 (MHIEW) : BENLEEIEEIL MOSI E AN EUIREFXN N 1728
SPI_FLASH_CO Z SPI_FLASH_C15,

o 011 (MILAX) @ BMIEEFXINFF2s SPI_FLASH_CO £ SPI_FLASH_C15 A
BOBUEE T MISO &3%FEH.

e 110 (MIEIRILE) : BMIEUREF LK IEZZE MISO EiNE MOSI ERENEIES
NEUEZETZ SPI_FLASH_CO Z SPI_FLASH_C15,
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1 EFE:
HEMERTIEE SPI MIERS S 1782 SPI_FLASH_STATUS, BFHEBERRSIESHIREGFETE, &
ERMIIRE IR, B2ER.

4.3.4. A API X589 SPI MHLBEFERN

ESP8266 SPI i APl KR4 H— T EIEMIMIAIIAMTIET, ZERXARESRZHAFT
RNBEMANEE, BMIBEEIRER: 7 Uds< + 1 {Utthlt + 8 i1 / BHIE, XIFH
ftt SPI EWIZEFHIT IR 16 il (MR 8 iiH CS FERIFMETF) ABERM A XY
ESP8266 1Y SPI ML T —F HAVIESL B1RME, 1 FHS IS 4.4.2 715 SPI A4/l APl (K24
1R,

4.4. SPI {&R API R EX5EH
4.4.1. SPI EH API F£R7BH

1. void spi_lcd mode_init(uint8 spi_no)
Ihee:

F8KT) TMO35PDZV36 ¥ iR R R iR 1HAY SPI AN IESE .

S 5tER

uint8 spi_no FRfsEF8 SPI RS, REEMA SPI (0) 5 HSPI (1) EfbiATiK.
2. void spi_lcd 9bit write(uint8 spi_no,uint8 high bit,uint8
low _8bit)

Ihee:
FMIEE) TMO35PDZV36 ¥ &k RRIRMHAY SPI EMARRE, ZRREREFE—NEE 9
(VAL

£ B
uint8 spi_no Fr{EM SPIERS, REEMIA SPI 5 HSPI, BT,
uint8 high_bit %9 IBUE, 0K 9N 0, HREIEHKRTE 9 UM 1,
uint8 low 8bit 1(% 8 IR,

3. void spi_master_init(uint8 spi_no)
ThRE:

B SPI ENAIEREL, EIFERRN CPU BYHRY 4 200, #IiaE R DMERBR
spi_lcd 9bit write AIMYFTEEMNEEKEL,
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S8 54EA
uint8 spi_no F{EMA SPI #&IRE, RN SPI 5 HSPI, HAth s AT,
4. void spi_mast_byte write(uint8 spi_no,uint8 data)
Ihie:

FTRERN—FRNENLIE,

S 15488
uint8 spi_no F{E R SPI #81R S, REEEN SPI 5 HSPI, EAhig AT,
uint8 data 8 L RIEEIE,

5. void spi_byte write_espslave(uint8 spi_no,uint8 data)
Inee:
xF ESP8266 Y SPI MHLE N 1 FTHEUE.
BTFMIRER: 7 Uds< + 1 Uttt + 8 UE, EMZEMAIZFTE—IX 16 UIEHR
HEE-FTHNEEH 000000010+0 (FIESIE 4.3.3 137) Bl 0x04, 2 FPHE
EEUE data, SEFRASRAZUNE 4-1 AR,

S8 iR

uint8 spi_no EF{EF SPI RS, REEMAN SPI 5 HSPI, EMATA,

uint8 data 8 L RIZEIE.

4-1. spi_byte_write_espslave 5\ ESP8266 MH/LiEHZ

LU i5BR -
E CS, W4 CLK, 4% MOSI, %% MISO,
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6. void spi_byte read espslave(uint8 spi_no,uint8 *data)
IhEE:
X} ESP8266 #J SPI MALIEER 1 R EUE, e BAEERE ML SPI MLIRE .
T ESP8266 MILIRERN: 7 fiIap< + 1 fiihil + 8 (IFE, AR EEFE—IX 16

bits BfEHH B E—FTHET N 0b0000011+0 (FIBES S 4.3.3 75") B 0x06, £ 2
FHRIEREE.
SCRRGITRAZ A 4-2 Fim,
JFEAMEINT SPI MILIRE, FEIRE MV —X 16 AIHBE, FHEEREBIERE
EMWEIEEFNE 2 NFET, ZFEDT W ESP8266 EAIEW .,

S S|
uint8 spi_no P& SPI 18502, RAEM SPI 5 HSPI, Hit\ T,
uint8* data 8 MHEEURERTE R TE AL,

m

*'t&ﬂﬁpfﬁgoaﬁ»qr
PPN

4-2. spi_byte_read_espslave j£El ESP8266 M#LiKHZ

BERG R
B# CS, B4 CLK, 4% MOSI, %% MISO,

4.4.2. SPI £ API R E5%EA
1. void spi_slave_init(uint8 spi_no)
ThRE:

SPI MDA, 1810 OfCE X SPI &, B SPI Rimrlr, HiTM

spi_slave_isr_handler K#f,
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BEEINREN 7 UM< + 1 it + 8 i0E / BHUE, s SibitEpS 8 i, Bihiit
KILTUR 0, HRIE 4.3.3 TRAUAR, i 0x04 EHMBEMHLIE, 0x06 EHNIEZMHE, 0xOc
FMNERES, 3 P EHSHS,

BEEEZLE 41, 4-2,

¥ L

SPIEIRINFS, ESP8266 AMEREMATNEEMRREM SPIRIR, 7532 SPI A HSPI,
FIiEECHI{E: SPI L HSPI,

spi_no

2. spi_slave_isr_handler(void *para)

hEES R M4
SPI FRUTZMEREL, EAGIERRT T ERIRIE (ZEMI) , PEMEHRL.
(A¥CE

//0x3ff00020 is isr flag register, bit4 is for spi isr,

if (READ_PERI_REG(Ox3ff00020)&BIT4) {
//following 3 lines is to close spi isr enable
regvalue=READ PERI_REG(SPI_FLASH_SLAVE(SPI));
regvalue&=~(0x3ff);
WRITE_PERI_REG(SPI_FLASH_SLAVE(SPI),regvalue);
//os_printf("SPI ISR is trigged\n"); //debug code

}else if(READ_PERI REG(Ox3ff00020)&BIT7){ //bit7 is for hspi

//following 3 lines is to clear hspi isr signal
regvalue=READ PERI_REG(SPI_FLASH_SLAVE (HSPI));
regvalue&=~(0x1f);
WRITE_PERI_REG(SPI_FLASH_SLAVE(HSPI), regvalue);

//when master command is write slave 0x04,

//recieved data will be occur in register SPI_FLASH_CO's low 8
bit,

//also if master command is read slave 0x06,

//the low 8bit data in register SPI_FLASH CO will transmit to
master,

//so prepare the transmit data in SPI_FLASH CO' low 8bit,
//if a slave transmission needs
recv_data=(uint8)READ_PERI_REG(SPI_FLASH_CO(HSPI));

/*put user code here*/
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!/ os_printf("recv data is %08x\n", recv_data);//debug code
telse if(READ_PERI_REG(Ox3ff00020)&BIT9){ //bit9 is for 1i2s

}

AE1REE: BT SPI B TEBREEEME Flash T4, IM@%HawLﬁLmoﬂF
ESP8266 4MEZRME NIZB S MEE A B HRTRE, B8IE SPI &R, HSPI &R, |
IR, Z1288 Ox3ff00020 B9EE 4 i1, 5B 7 . 2 9 UDBIXIRL,

SPI IR IME R & EhT, REEXAE 5 PMHRDREFERE, SMNARBWT:

regvalue=READ_PERI REG(SPI_FLASH SLAVE(SPI));
regvalue&=~(0Ox3ff);
WRITE _PERI_REG(SPI_FLASH_SLAVE(SPI),regvalue);

M HSPI iR IER T, BERHESTH 5 PrHUTRIE %R EMA RRTREL, B
Rzan:

regvalue=READ_PERI_REG(SPI_FLASH_SLAVE(HSPI));
regvalue&=~(0x1f);
WRITE_PERI_REG(SPI_FLASH_SLAVE(HSPI),regvalue);

MEWF & ELUEE LA — 151788 SPI_FLASH_CO0, HAiEH F1F22 M :

recv_data=(uint8)READ_PERI_REG(SPI_FLASH _CO(HSPI)):

recv_data AERTE, BIZEGZEAUMABFBE XL EREE,

L EE:
FUTREFE RS EHTH R KOLERR, ERKNENFERFEE OENRTEEREE, B
PIBBEIER.

4.5. SPI3Z[3%6A

Espressif

1 FE:

M TFRBERTF Non-OS SDK V1.5.3 KA E RS,
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4.51. RSN
451.1. W&E
SpiMode

Espressif

EHER
MR

SpiMode_Master

SpiMode_Slave

SpiSubMode

SpiSubMode_0 SPI_CPOL (0) SPI_CPHA (0)

SpiSubMode_1 SPI_CPOL (0) SPI_CPHA (1)

SpiSubMode_2 SPI_CPOL (1) SPI_CPHA (0)

SpiSubMode_3 SPI_CPOL (1) SPI_CPHA (1)

SpiSpeed
SpiSpeed_0_5MHz SPI &R 0.5 MHz
SpiSpeed_1MHz SPI ¥ 1 MHz
SpiSpeed_2MHz SPI R¥ 2 MHz
SpiSpeed_5MHz SPI IEZ 5 MHz
SpiSpeed_8MHz SPI I&EZ 8 MHz
SpiSpeed_10MHz SPI 3R 10 MHz

SpiBitOrder

Bt EH MSB
B EH LSB

SpiBitOrder_MSBFirst

SpiBitOrder_LSBFirst

SpilntSrc

SpilntSrc_TransDone (EESER AP RIIRS
SpilntSrc_WrStaDone BRESEFESRRUTRS

SpilntSrc_RdStaDone RS T TR PR S
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SpilntSrc_WrBufDone SRS EERUTiRS
SpilntSrc_RdBufDone AR T TR R RTnS
SpiPinCS

SpiPINCS_0 CS0 &t

SpiPiNCS_1 CS1 EH

SpiPINCS_2 CS2 &Hl

4.5.1.2. MK
LI 588

HRETEFIMNESE (ESP8266 SDK YRIZ=F1)

SpiAttr
SPI icBES4

typedef struct

{
SpiMode mode ; ///< Master or slave mode
SpiSubMode subMode; ///< SPI SPI_CPOL SPI_CPHA mode
SpiSpeed speed; ///< SPI Clock
SpiBitOrder bitOrder; ///< SPI bit order

} SpiAttr;

SpiData

SPI ZA RV EUELE (A

typedef struct

{
uintlé_t cmd; ///< Command value
uint8_t cmdLen; ///< Command byte length
uint32_t *addr; ///< Point to address value
uint8_t addrlLen; ///< Address byte length
uint32_t *data; ///< Point to data buffer
uint8_t datalen; ///< Data byte length.

} SpiData;
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Spilntinfo
SPI Fifrfc B1E B 451K

typedef struct
{

SpilntSrc src; ///< Interrupt source
void *isrFunc; ///< SPI interrupt callback function.

} SpiIntInfo;

4513. §8
ESP8266 &<

MASTER_WRITE_DATA_TO_SLAVE_CMD 2 ESP8266 MBI EEIEG S .

MASTER_READ_DATA_FROM_SLAVE_CMD 3 ESP8266 ML AISEEIE® < .

MASTER_WRITE_STATUS_TO_SLAVE_CMD 1 ESP8266 MBI EIREHFERDL.

MASTER_READ_STATUS_FROM_SLAVE_CMD 4 ESP8266 TEMIEANIRSTFERH L.

4.5.2. #EORA

L1 358

BXREBREIESZ (ESP8266 SDK RIZF ) .
4.5.2.1. SPlInit
BEO#ER
SPI BIRAIRIIAT
EORE

void SPIInit(SpiNum spiNum, SpiAttr* pAttr);

spiNum [in] 3%3% SPI #] HSPI,

pAttr [in] —NE[m) SpiAttr EHRATIEE,
REME
7T
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HERT):
o MHURZERIARIBECE N CMD K/ 8 i, ADDRKE 8 fiI, DATA KE 32 ¥,

o BARXIFRE DATA MfEH.

o ERR{ER DATA KER K 64 19,

4.5.2.2. SPIMasterCfgAddr

ZOR
[FF=siubls=gE2 =R
EZORE

void SPIMasterCfgAddr (SpiNum spiNum, uint32_t addr);

spiNum [in] 3%3% SPI #] HSPI,
addr [in] EE R BERIHILE,
REME
7T

1| 588
o UWIRMNKERIT 32 U, FEIRE SPI_WR_STATUS F1528.

e ADDR %t ki% word IS FTI,

4.5.2.3. SPIMasterCfgCmd

‘EOER
fic & SPI Mah <& Fes.
EORE

Void SPIMasterCfgCmd(SpiNum spiNum, uint32_t cmd);

spiNum in] 3%&3% SPI 1 HSPI,
cmd in EERENGRME.
REME
7T
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11 -
CMD KE&ARR 16 i, FoRZ* word FIEFTI,

4.5.2.4. SPIMasterSendData

ZOR
EHRITRIE pinData 38 E 8 A <L ML AN EIE TR —IR &
ZORE

int SPIMasterSendData(SpiNum spiNum, SpiData* pInData); ‘

spiNum in] 3%&3% SPI 1 HSPI,

in] —MMEM SpiData Z5491KAITES, FEIEHERI

pInbata 54 HHIEIRE AR,
R[EE
e 0! FIf

o Hfth: KW

DATA %5 Ri% word BIEF T3,
4.5.2.5. SPIMasterRecvData
EO#ER
FAHR R REIE.
RO REN

int SPIMasterRecvData(SpiNum spiNum, SpiData* pOutData); ‘

spiNum in] 3%3% SPI 1 HSPI,
pOutData [in] —™fEME SpiData 5M9RMITEH, FEIRBEMM
. MHIRHENERXKE.
REME
* 0 FIf

o Hfth: KW
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4.5.2.6. SPISlaveSendData

ZOR
@ W8 ~ W15 RH ENNFERENEIE,
RORE

int SPISlaveSendData(SpiNum spiNum, uint32_t *pInData, uint8_t
inLen);

spiNum in] 3%3% SPI 1 HSPI,
pInData [in] —MME@EZ P XAIEE .
inLen in BHXIKE,
REME
e 0! FIN

o Hfth: KW

[BERT:H
o XPMRMABIEEBRENHIBELR SPIWS ~ W15 1, ¥ ESP8266 1E MILAER, T Z
MASTER_READ_DATA_FROM_SLAVE_CMD &< leE B hfEmEuE.

o« ERAKE 323, BAR 645,

4.5.2.7. SPISlaveRecvData

ZOR
MARZUR B E .
ERORE

int SPISlaveRecvData(SpiNum spiNum);

Espressif

spiNum in] 3%4% SPI 0 HSPI,
RE1E

e (O: EJZIjJ

o EHfth: KK
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4.5.2.8. SPIMasterSendStatus

ZOR
ENEMIESRE T 728 5 EE.
RORE

void SPIMasterSendStatus(SpiNum spiNum, uint8_t data);

spiNum in] 3%#% SPI 0 HSPI,

data in] FENRESFFRE.,

RENE
7o

4.5.2.9. SPIMasterRecvStatus
EO#ER
FHIEEBMANAPR S F F 2 EUE
EORE

int SPIMasterRecvStatus(SpiNum spiNum);

spiNum in] 3%3% SPI 1 HSPI,

REME
e 0: BIN
o EHfth: &I

L $588:
MG S SHETE SPI B WO o,

4.5.2.10.SPICsPinSelect
EOMR
9% CS B,
BOR

void SPICsPinSelect(SpiNum spiNum, SpiPinCS pinCs);
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spiNum [in] %% SPI #1 HSPI,
pinCs [in] HEEFENEM .
REME
7T

WPTE—RIERLERIG, 7T REIE2R CS &l

4.5.2.11.SPlIntCfg

ZOR
RE P RTERAN L IR R 2 .
ZOREN

void SPIIntCfg(SpiNum spiNum, SpilntInfo *pIntInfo) ‘

spiNum [in] 3%$% SPI 0 HSPI,

pIntInfo [in] F78 AP RTIRFNFMTENERERAY Spilntinfo 255 .
R[EE
7
4.5.2.12.SPlintEnable
EZOHR
RE RVFRFEDR
ZOREN
void SPIIntEnable(SpiNum spiNum, SpilIntSrc intSrc); ‘

spiNum [in] 3%&+% SPI 1 HSPI,

intSrc [in] EEEERSRT, £ 0°4.5.1.1 SpilntSrc”,
REE
7T
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4.5.2.13.SPlIntDisable

O

REZE IR,

1ZOREL

void SPIIntDisable(SpiNum spiNum, SpilntSrc intSrc);

S 5%8R
spiNum [in] %4 SPI 1 HSPI,

intSrc [in] EERERAFUT, 204.5.1.1 SpilntSrc”,

R[EE
7o
4.5.2.14.SPlIntClear
EO#ER
BBRETA FRBR
ZORER
void SPIIntClear (SpiNum spiNum) ;

S8 gL

spiNum lin] 3%+% SPI &1 HSPI,

RENE
7

4.5.3. SPI_Test {5li5BH

ESP8266 1t Slave BIB{E#&Tt 5 CMD + ADDR + DATA, E 115274 DATA BIfELH . M
#1890 ESP8266 £1RIEAEM CMD IR RAERYIRIE, CMD BRIAMEWT:

e CMD 7y 2, [ ESP8266 fI%iEZ 788 WO ~ W15 5 NEHE;
e CMD 3, i£HY ESP8266 #iEZ1Z2M%4UE;
« CMD A 1, [ ESP8266 MRS EHFE:E NEUE;
TFRRIEIE.
Spi_test R BIA S ESP8266 # SPI &5, E@ENXSERN:

1. ENRZE 32 FRHEWELE ML

e CMD ¥ 4, iZEY ESP8266 JA7S
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2. ENRUMAAIEHE
3. ENEBMIAPREF F580E;
4. EMBRMNBPRSFFERENLIE.

MINIEESMORER] SPI_SLV._WR_BUF_DONE. SPI_SLV_RD_BUF_DONE.
SPI_SLV_RD_STA DONE. SPI_SLV_WR_STA DONE ggf.

4.5.3.1. WE4EE

ESP8266 Master ESP8266 Slave
MTDI MTD!
MTCK MTCK
MTMS MTMS
MTDO MTDO

4-3. iz Demo FE{EIZE
4-3 Mk Demo BUREHAZEIEZE, ENFIMVLIET HSPI &%, MTCK ERIASPI,
MOSI, MTDI &R SPI MISO, MTMS &Rl SPI Clock, MTMO &l SPI CS &SR,

4532 BEFRNE
spi_master_test
FHERBM WO FFar SPI & X,

void ICACHE_FLASH_ATTR spi_master_test()

{
SpiAttr hSpiAttr;
hSpiAttr.bitOrder = SpiBitOrder_ MSBFirst;
hSpiAttr.speed = SpiSpeed_10MHz;
hSpiAttr.mode = SpiMode_Master;
hSpiAttr.subMode = SpiSubMode 0;

// Init HSPI GPIO
WRITE_PERI_REG(PERIPHS IO _MUX, 0x105);
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PIN_FUNC_SELECT(PERIPHS_IO MUX_MTDI_U, 2);//configure io to spi
mode

PIN_FUNC_SELECT(PERIPHS_IO MUX_MTCK U, 2);//configure io to spi
mode

PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTMS_U, 2);//configure io to spi
mode

PIN_FUNC_SELECT(PERIPHS IO MUX MTDO_U, 2);//configure io to spi
mode

SPIInit(SpiNum_HSPI, &hSpiAttr);
uint32_t value = 0xD3D4D5D6;
uint32_t sendData[8] ={ 0 };
SpiData spiData;

os_pr'intf("\r\n —==—=—=—=—=—==—==== Sp'| init master —==—=—=—=—==—=—====
\r\n");

// Test 8266 slave.Communication format: lbyte command + lbytes
address + x bytes Data.

os_printf("\r\n Master send 32 bytes data to slave(8266)\r\n");
os_memset(sendData, 0, sizeof(sendData));

0x55565758;

sendData[l] = 0x595a5b5c;

sendData[0]

sendData[2] = Ox5d5e5f60;

sendData[3] = 0x61626364;

sendData[4] = Ox65666768;

sendData[5] = Ox696a6bé6c;

sendData[6] = 0x6d6e6f70;

sendData[7] = Ox71727374;

spiData.cmd = MASTER_WRITE_DATA_TO_SLAVE_CMD;
spiData.cmdLen = 1;

spiData.addr = &value;

spiData.addrLen = 4;

spiData.data = sendData;

spiData.datalen = 32;
SPIMasterSendData(SpiNum_HSPI, &spiData);
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os_printf("\r\n Master receive 24 bytes data from

slave(8266)\r\n");
spiData.cmd =

spiData.cmdLen =

1;

spiData.addr = &value;

spiData.addrlLen 4;
spiData.data = sendData;
spiData.datalen 24;

os_memset (sendData, 0,

sizeof (sendData)) ;

SPIMasterRecvData(SpiNum_HSPI, &spiData);

os_printf (" Recv
os_printf (" Recv
os_printf (" Recv
os_printf(" Recv
os_printf (" Recv
os_printf (" Recv

// read the value of slave status register

value =

Slave
Slave
Slave
Slave
Slave

Slave

data®[Ox%08x]1\r\n",
datal[Ox%08x]1\r\n",
data2[O0x%08x]1\r\n",
data3[0x%08x]\r\n",
datad [O0x%08x]\r\n",
data5[0x%08x]1\r\n",

SPIMasterRecvStatus (SpiNum_HSPI);

MASTER_READ_DATA_FROM_SLAVE_CMD;

sendData[0]);
sendData[l]);
sendData[2]);
sendDatal[3]);
sendData[4]);
sendData[5]);

os_printf("\r\n Master read slave(8266) status[Ox%02x]\r\n",

value) ;

// write 0x99 into the slave status register

SPIMasterSendStatus (SpiNum_HSPI, 0x99);

os_printf("\r\n Master write status[0x99]
SHOWSPIREG(SpiNum_HSPI);

to slavue(8266).\r\n");

// Test others slave.Communication format:0bytes command + 0 bytes
address + x bytes Data

#if ©

os_printf("\r\n Master send 4 bytes data to slave\r\n");

os_memset (sendData, 0,

sendData[0] =

sizeof (sendData)) ;

Ox2D3E4F50;
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spiData.cmd = MASTER_WRITE_DATA_TO_SLAVE_CMD;
spiData.cmdlLen = 0;

spiData.addr = &addr;

spiData.addrLen = 0;

spiData.data = sendData;

spiData.datalLen = 4;
SPIMasterSendData(SpiNum_HSPI, &spiData);

os_printf("\r\n Master receive 4 bytes data from slaver\n");

spiData.cmd = MASTER_READ_DATA_FROM_SLAVE CMD;

spiData.cmdLen = 0;

spiData.addr = &addr;

spiData.addrLen = 0;

spiData.data = sendData;

spiData.datalLen = 4;

os_memset(sendData, 0, sizeof(sendData));

SPIMasterRecvData(SpiNum_HSPI, &spiData);

os_printf(" Recv Slave data[Ox%08x]\r\n", sendData[0]);
#endif

}

spi_slave_test

MAERRY SPI EHMXM W8 FHia, T2 EStEE SPI RN, #)iaft GPIO, R/REIE
MENRESE, @ SPIEPREFHE, SFHENRKER, REEREBSRTHFFHRNE.

void ICACHE_FLASH_ATTR spi_slave_test()
{
// SPI initialization configuration, speed = 0 in slave mode
SpiAttr hSpiAttr;
hSpiAttr.bitOrder = SpiBitOrder_ MSBFirst;
hSpiAttr.speed = 0;
hSpiAttr.mode = SpiMode_Slave;
hSpiAttr.subMode = SpiSubMode 0;

// Init HSPI GPIO

Espressif
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WRITE_PERI_REG(PERIPHS IO _MUX, 0x105);

PIN_FUNC_SELECT(PERIPHS_ IO _MUX_MTDI U, 2);//configure io to spi

mode

PIN_FUNC_SELECT(PERIPHS_ IO MUX MTCK U, 2);//configure io to spi

mode

PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTMS_U, 2);//configure io to spi

mode

PIN_FUNC_SELECT(PERIPHS_ IO _MUX_MTDO U, 2);//configure io to spi

mode

os_pr]ntf(”\r\n —====—======== Sp‘| init slave =============

SPIInit(SpiNum_HSPI, &hSpiAttr);

// Set spi interrupt information.
SpiIntInfo spilnt;
spilnt.src = (SpilntSrc_TransDone
| SpiIntSrc_WrStaDone
|SpiIntSrc_RdStaDone
|SpiIntSrc_WrBufDone
|SpiIntSrc_RdBufDone);
spilnt.isrFunc = spi_slave_isr_sta;
SPIIntCfg(SpiNum_HSPI, &spilnt);
// SHOWSPIREG(SpiNum_HSPI);

SPISlaveRecvData(SpiNum_HSPI);
uint32_t sndData[8] = { 0 };
sndData[0] = 0x35343332;
sndData[l] = 0x39383736;
sndData[2] = 0x3d3c3b3a;
sndData[3] = 0x11103f3e;
sndData[4] = 0x15141312;
sndData[5] = 0x19181716;
sndData[6] = Oxldlclbla;
sndData[7] = 0x21201fle;
// write 8 word (32 byte) data to SPI buffer W8~W15
SPISlaveSendData(SpiNum_HSPI, sndData, 8);

\r\n");
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// set the value of status register
WRITE_PERI_REG(SPI_RD_STATUS(SpiNum_HSPI), Ox8A);
WRITE_PERI_REG(SPI_WR_STATUS(SpiNum_HSPI), 0x83);

}

spi_slave_isr_sta

// SPI interrupt callback function.

void spi_slave_isr_sta(void *para)

{
uint32 regvalue;
uint32 statusW, statusR, counter;
if (READ_PERI_REG(Ox3ff00020)&BIT4) {
//following 3 lines is to clear isr signal
CLEAR_PERI_REG_MASK(SPI_SLAVE (SpiNum_SPI), Ox3ff);
} else if (READ_PERI_REG(0Ox3ff00020)&BIT7) { //bit7 is for hspi
isr,

regvalue = READ_PERI_REG(SPI_SLAVE(SpiNum_HSPI));

os_printf("spi_slave_isr_sta SPI_SLAVE[Ox%08x]\n\r",
regvalue) ;

SPIIntClear (SpiNum_HSPI);

SET_PERI_REG_MASK(SPI_SLAVE(SpiNum_HSPI), SPI_SYNC_RESET);

SPIIntClear (SpiNum_HSPI);

SPIIntEnable(SpiNum_HSPI, SpiIntSrc_WrStaDone
| SpiIntSrc_RdStaDone
| SpiIntSrc_WrBufDone
| SpiIntSrc_RdBufDone);

if (regvalue & SPI_SLV_WR_BUF_DONE) {
// User can get data from the WO~W7

os_printf("spi_slave_isr_sta : SPI_SLV_WR_BUF_DONE\n\r");

} else if (regvalue & SPI_SLV_RD BUF_DONE) {
// TO DO

os_printf("spi_slave isr_sta : SPI SLV_RD BUF DONE\n\r");

}
if (regvalue & SPI_SLV_RD_STA DONE) {
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statusR = READ_PERI_REG(SPI_RD_STATUS(SpiNum_HSPI));
statusWw = READ_PERI_REG(SPI_WR_STATUS(SpiNum_HSPI));

os_printf("spi_slave isr_sta
SPI_SLV_RD _STA_DONE[R=0x%08x,W=0x%08x]1\n\r", statusR,

statusW);

if (regvalue & SPI_SLV_WR_STA DONE) {

statusR READ_PERI_REG(SPI_RD_STATUS (SpiNum_HSPI));
statusW = READ_PERI_REG(SPI_WR_STATUS (SpiNum_HSPI));

os_printf("spi_slave_isr_sta
SPI_SLV_WR_STA_DONE[R=0x%08x,W=0x%08x]\n\r", statusR, tatusW);

}
if ((regvalue & SPI_TRANS_DONE) && ((regvalue & Oxf) == 0)) {
os_printf("spi_slave_isr_sta : SPI_TRANS DONE\n\r");

}
SHOWSPIREG (SpiNum_HSPI);

}

4.5.3.3. BITERMEFE
ESP8266 Master
e O BEWNE 4-4 Fimx:
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SDK version:1.5.3(827143cc)
Complie time:17:13:39

spl init master

Master send 32 bytes data to slave(8266)

Master receive 24 bytes data from slave(8266)
Recv Slave data®[0x38373635]
Recv Slave datal[®x3c3b3a39]
Recv Slave data2[0x103f3e3d]
Recv Slave data3[0x14131211]
Recv Slave data4[0x18171615]
Recv Slave dataS[0x1clblal9]

Master read slave(8266) status[0x83]
Master write status[0x99] to slavue(8266).

FUNC[spi_master_test],line[176]
SPI_ADDR [oxd3d4d5d6]
SPI_CMD [6x00001001]
SPI_CTRL [06x0028a737]
SPI_CTRL2 [0x00040011]
SPI_CLOCK [6x000070c7]
SPI_RD_STATUS [0x00000000]
SPI_WR_STATUS [0x00000000]
SPI_USER [6x88000070]
SPI_USER1 [6x7c0ed700]
SPI_USER2 [6x70000001]
SPI_PIN [6x0000001e]
SPI_SLAVE [6x62000216]
SPI_SLAVE1 [6x62000000]
SPI_SLAVE2 [6x00000000]
ADDR[0x60000140] , Value[06x00000099
ADDR[6x60000144], Value[0x3c3b3a39
ADDR[6x60000148], Value[0x103f3e3d
ADDR[6x6000014c], Value[0x14131211
ADDR[0x60000150], Value[0x18171615
ADDR[0x60000154], Value[06x1c1blal9

4-4. FiREOHEAE A

4-5 hE @B X1 A Master [0 Slave EFIBAIGS 0x02, ZIENHINEFFE: 000, e
XigHBENEE, BIREANBEDTAE,

08 068 067

4-5. JEHE 1
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4-6 HEBENESL O0x03 1ZHY Slave RUEUE, L ENMNEFFES 0x00, LKEBXE MISO
7 SPI & h XAVEIE

0 - CLOCK ThxEme

3-ENABLE WiF-Tm

4-6. JKZE 2

4-7 RE B NG 0x04 1E2EY Slave FLIRSEH Fes, X1 MISO A Slave BIRESE
FE3EE,

0 - CLOCK ¥ = —

3-ENABLE F¥iTm

4-7 KFE 3

4-8 PEEFEL 0x01 [@ Slave KIIREFFRENEIE, KEXFHAE A Slave IR
FiraarEE.
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2 2 X

Yy P ) F PP

4-8 HHE 4
ESP8266 Slave
WL O B aE 4-9 Fin:

spl init slave
mode : softAP(la:fe:34:a1:32:d7)
add 1fl
dhcp server start:(1p:192.168.4.1,mask:255.255.255.0,qw:192.168.4.1)
bcn 100
spl_slave_isr_sta SPI_SLAVE[0x47f401f2]
spi_slave_isr_sta : SPI_SLV_WR BUF_DONE

FUNC[spi_slave_isr_stal,line[108]
SPI_ADDR [06xd3000000]

SPI_CMD [6x00049002]

SPI_CTRL [0x0028a000]

SPI_CTRL2 [0x00800011]

SPI_CLOCK [6x00000000]
SPI_RD_STATUS [0x0000008a]
SPI_WR_STATUS [0x00000083

SPI_USER [0xd1000040]

SPI_USER1 [ox1dfeffoo]

SPI_USER2 [6x70000004 ]

SPI_PIN [6x0008001e]

SPI_SLAVE [6x45f201fd]

SPI_SLAVE1l [6x3afflc70]

SPI_SLAVE2 [6x00000000]
ADDR[0x60000140], Value[0x58d6d5d4]
ADDR[0x60000144], Value[0x5¢555657]
ADDR[0x60000148] , Value [6x60595a5b ]
ADDR[0x6000014c], Value[0x645d5e5f]
ADDR[0x60000150], Value [6x68616263]
ADDR[0x60000154], Value [0x6c656667]
ADDR[0x60000158] , Value [6x70696a6b ]
ADDR[0x6000015c], Value [0x746d6e6f]
ADDR[0x60000160], Value[0x3 332]
ADDR[0x60000164] , Value[0x39383736]
ADDR[0x60000168] , Value[6x3d3c3b3al
ADDR[0x6000016c], Value[6x11103f3e]
ADDR[0x60000170], Value[6x15141312]
ADDR[0x60000174], Value[0x19181716]
ADDR[0x60000178], Value[0x1d1lclbla]
ADDR[0x6000017c], Value[6x21201f1e]
spi_slave_isr_sta SPI_SLAVE[0x45f201fd]
spi_slave_isr_sta : SPI_SLV_RD_BUF_DONE
spl_slave_isr_sta : SPI_SLV_RD_STA_DONE [R=0x0000008a,W=0x00000099]
spi_slave_isr_sta : SPI_SLV_WR STA_DONE [R=0x0000008a, W=0x00000099]

4-9 FEidEBEOME B 2
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SPI Overlap R\ R R R
2 DEMO

5.1.

Espressif

TIEE

ﬁ\
EZRIR
ESP8266 Ay SPI F 4/, overlap #&=, 78 1FMi2H SPI /23R (SPI 5 HSPI) EREE/R 10 O

(40 SCLK, MOSI, MISO) EIR{EZ SPI MIIRE, EABEMFSHR 3 1% CS Fi%, N
RMNigEZR 3 TNRIBMER GPIO fEAH FIEESTMZ MILIREBE.

—RRIER TR T IRBFMERNESMIEIT, SPEHREEE TR FMIMNE FLASH FRiZEUE
1772 % CPU 89 CACHE AR, T HSPI RN A FHREEMAF MAIEE . 7E overlap &
T, BEHSEPERMA SPIRRN HFIERNE S AIEHIN, UZISBM DN A,
MR, REZEF—R HSPIHIBIE, HEES8d SPI 85 IEELERIERFEE HSPI
BENEB. £ SPl SER—EBEFRBINBERERS, HRES7 AT HSPIHEE 10
OBoh@fE, tzuﬁ 5-1 Fiiim. MFRPRERIR, E8XE60 HSPI BER], REUIRY
R FIR(ES, HRBESRINER HSPI BIEHEE,

Mosi —»
Miso - _| MUX SD_DATA1—<>I
Y[ — -
SPI o o
Csl 1 “| MUX ——sb_batao—>
Cs2  p— > B
A
—
D N MUX SD_CLK—<>
A
.IV\I\_I\_>
MUX SD_CMD—<_>
\_> U
A
Mosi '
Miso L _ MUX U0_TXD—_>
HSPI  sek —p— A
Cs0 e N ;
ES; MUX ——GPio0o—<>
s »

|_+

ARBIT

[ 5-1. SPI OVERLAP [RIEHEE
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SPI BRI FNERER 7 ES I EE 4 E EPS8266 SPI FRIR{EARR", AT FE1F4
M8 OVERLAP R HECEER 7 E

5.2. SPI OVERLAP &= FRITEL EIE

EPS8266 FRYEM SD_CLK, SD_DATAO. SD_DATA1 7533 MR SPI Hfg SCLK.
MISO. MOSI, M SD_CMD. UOTXD. GPIOO0 73 BISIR F4H SPI Y B i%{5S CS0. CS1.
CS2, BEIENT, SD_CMD 5%M% FLASH 89 CS 155483i%, M UOTXD. GPIOO BJIAE
ERTMIIEENAIRES, F 8 HSPI A BUBIZ{$aE CSO kML T SPI SRIZENE A
FLASH 248 (2B —LETFRAFEER)

MRBFHESH SPIIKE, MU BIEESFRZAMARN CS0-CS2 @i Efhay
GPIO IR FHITIAE,

5.3. SPI OVERLAP #£3(RY API %8R

1. void hapi_overlap_init(void)
IhEE:
a1t SPI &Y overlap =, WA Z/E SPI 5 HSPI 5t e IAF A SCLK. MOSI, MISO 5
RNERNEEHITES . BINBRINIAEST HSPI{EH CS2 fEA B IE(ES . TREETE CS
ST,
fIE:
DEMO # \app\user\user_main.c

2. SELECT_OLED(),SELECT_TFT()
IhEE:
#: HSPI {£FEY CS &/, 7£ DEMO 52 OLED ERFIEIEA L CS2 £, TFTLCD &
FEREAERAE CS1 £, BB HSPI BENEERAL, LENERN:

#define SELECT OLED() CLEAR_PERI_REG_MASK(SPI_PIN(HSPI),
SPI_CS2_DIS);\

SET_PERI_REG_MASK(SPI_PIN(HSPI), SPI_CS@_DIS |SPI_CS1 DIS)

#define SELECT TFT()  CLEAR_PERI_REG_MASK(SPI_PIN(HSPI),
SPI_CS1 DIS);\

SET_PERI_REG_MASK(SPI_PIN(HSPI), SPI_CS@_DIS |SPI_CS2 DIS)

Espressif
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#define SELECT FLASH()  CLEAR_PERI_REG_MASK(SPI_PIN(HSPI),
SPI_CSO_DIS);\

SET_PERI_REG_MASK(SPI_PIN(HSPI), SPI_CS1_DIS |SPI_CS2 DIS)

AMRBE(FEAHE @ GPIO KM A ENFE:

#define DISABLE_CS()\

SET_PERI_REG_MASK(SPI_PIN(HSPI), SPI_CSO_DIS |SPI_CS1 DIS |
SPI_CS2_DIS)

fIg:
DEMO A \app\include\user_lcd.h
Hth SPI EHIE(E APl 2158 4 & EPS8266 SPI = FA15HR",

5.4. BTRREEH &S ER DEMO

5.4.1.

% DEMO BT ERSEERRFIEESNF RSB ENET EMSHE R RIARITE],
DEMO IRsh BRI iIFmitRES, KD 3.5 <7 TM035PDZV36 480*320 TFT ¥ LCD 5
=FEBF 1.3 <1 128"640LED, RnhizFiA{EA ESP8266 HSPI /£ OVERLAP XX 5 &
TRBE(E. SPIENIFMRAEZ L “E 4 & EPS8266 SPI &ZHR{FFI 1R,

7£ SPI OVERLAP R, MiREES ESP8266 4MBFEF Flash it A A SPI B4 M
SCLK, MOSI, MISO 15, AEER&EZEMERAERN CSESIMUXS

EL A

RS ERF 1.3 <7 OLED &%

OLED R{5% SCLK. MOSI, CS. DC. RESET 935!l5 ESP8266 9 SD_CLK.
SD_DATA1. GPIOO. MTCK. GPIO5 EfiItE1E, OLED R VCC 5 GND o 5l&EH:
DEMO #z#J 3.3V W& 5 GND,

X5 3.5 TFTLCD

TFT {55 SCLK. MOSI. CS. RESET 935 ESP8266#Y SD_CLK. SD_DATA1.
UOTXD. GPIO5 EIfEZE, TFT FHY VCC 5 GND 5l3E# DEMO RS 3.3V NS
GND,

5.4.2. API R #Li58A

Espressif

1. void screen_ijnit(void)

TENENIER. EIRER.
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fIE:
\app\user\user_lcd.c 5 \app\include\user_Icd.h

2. void scr_param_config(uint8 bkg color,uint8 ft color,uint8
ft size, uint8 scr_size clr_row, uint8 scr_size x,uint8
scr_size_y)

IhEE:
X scr_font_param FMNERLEREFFHEE RS,
SERAR:
® uint8 bkg_color——TFT HSEIE®AE BLACK 8COLOR 5
WHITE_8COLOR, OLED FERMEA,

N

®* uint8 ft_color——TFT FAENE AL BLACK_8COLOR 5 WHITE_8COLOR,
OLED REAMERA,

* uint8 ft_size——FKA/), FRFA 126 B ASCI FF, SHANFRH TMERERE
£, W ft_size N 2, SEFRFIRN 24*12 K/, BIAIF O 1B,

e uint8 scr_size clr_row——REBRHE, RFNEEENETEEMRITH. @
AJE 0 &,

e uint8 scr_size_ x——BTERFH . FTETEBIRSEHTH.

* uint8 scr_size_y——ERFRITH. FTEILEBIREEGERTE,
fig:
\app\user\user_Icd.c 5 \app\include\user_Icd.h, 7t screen_init KEHEA,
3. void scr_printf(const char* fmt, ...)
Ihee:
AT RESERNTETTENREL, 5 CiESinE printf REUER 7 AEEE.
SRR
e const char* fmt——ERFHSH,
¢ . ——NNFRHERREEE RSN,
fig:

\app\user\user_Icd.c 5 \app\include\user_Icd.h
4. void at_lcd print(uint8* str)

Thee:
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ERBLERINFEREEFRE.
ZHORER:
uint8* str——FRIBEAFMIUL,

5.4.3. TRIFRIZTE

#define OLED_SCR 1
#define TFT_SCR 1
#define OVERLAP_TEST 0

fIE:
\app\include\user_Icd.h

OLED_SCR 5 TFT_SCR HRIAILAZHIER BEREENALEN, BRZHERATRERE
i 2 RAEEFE™ . OVERLAP_TEST FBF SPI OVERLAP iR, ZEEAR TFT BRE A,
=25 TFT ERFRAAR, FAEEREN O,
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6. SPI BEEMX (B%%)

6.1. INgELRA

ZIER ESP8266 FIMAIED S EAAOZNESRAY SPI =4 HTEE, E4ALEES5 IR
ZESETINNIN, B THE SPI FTEEMN 4 IRESH&I, TEEHIIMY 1 BRESHTS
HMENHBIMINBPR ST FZRREEFE R

6.2. ESP8266 SPI MM

6.2.1.  SPI ML tHAR 14EHED B E K
5 ESP8266 SPI MLBEMNENIRENHIRIEFEEN : THREY, EFaXRsE, T
FnRiRtE. AEAE—R 34 FRHiX/ 5EET R 2 FHNBEERMURSHFEE
AERER, SOMRITHIEES CS RREY, WRAEREIRETS CS s, MALAERIR
SHREEE.

6.2.2. SPI MHZHR0EEER
ESP8266 SPI MHLBER AL + itk + 1% / BEURSH S + MILIASE, Bi4:
o W% KE, 8bits; FHHEEMVEA (MOSI) ,

Hrh 0x02 AFEN L IEMIIEREGE, EAEBIT MOSI 5 32 Bytes 5 N ML EIEEFXI
F7728 SPI_W0 & SPI_W7;

M Ox03 R ENIZWMNLZIZEIRE, BMIEEFEII N FF2s SPI_FLASH_C8 &
SPI_FLASH_C15 H#4 32 Bytes #E@id MISO &EZFE,.
BIh, 0x04 8§ 0x05 M AZEY MRS E 1728 SPI_FLASH_STATUS HHY1E 8 17,
| EE:
HEMERTIEE SPI MRS S22 SPIFLASH_STATUS, BT EBERRSIEEHIRERIR, &
ERMIIEEEIR, B2EH.,
o Hbfib: K, 8bits; FHEEEMNEA (MOSI) , HIUEARB XA O,
o EH/BHUR: KE, 256 bits (32 Bytes) ; TAlEEMAIEAN (MOSI) IFR 0x02
WL ENBMAMNE L (MISO) FA7 0x03 A<,
o MHLIRE: KE, 8bits; EHIMAMNEL (MISO) , {#F 0x04 3§ 0x05 1ZEIFR
TMILBEIRES,
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6.3. MHLIRASTEX S HHf&TH

6.3.1. JRBEX
MAIVIRES—HH 8 bits H 1
e wr_busy, bit0: 1 RIRMINEEEH, HIEELEBEKIE, 0 ®RREEEFETHMU
BT T —RENERE,
* rd_empty, bitl: 1 REMIIZEFERZT, REMPIEER, 0 RNXEFCER
BETHIEE,

e comm_cnt, bit2-4: EEBEITE. ERMILHAS SPI %/ BEFHUR, 1% 31U
ITEESM 1, ENAIMAHE—RE / BERIEBERS AW MIIRBIFHEE

==
TGt o

1 EFE:

AL FENE—RE / SEIEEER, WRBEHT F—RERENTVHE: rd_empty B0, HE
comm_cnt BYERN E—/BERI 1; WRBEHT FIRSERELNTHE: wr busy 80, FH
comm_cnt BYER _E—)R@(ER 7.

6.3.2. GPIOO HHr&1TH

EMNVASSERFEIA, FRL GPIO0 28 1, YEHFA 0x04. 0x05 w2 iEEY
MRS S FRRE, BEE GPIO0 275 0,

6.4. ESP8266 SPI M#l, API pR#Ki5EA

1R
MREB(FH SP HIRSTIZRNBLEENNEELE spi.h XHEHEE,

//SPI protocol selection

#define TWO_INTR_LINE_PROTOCOL 0
#define ONE_INTR_LINE_31BYTES 0
#define ONE_INTR_LINE_WITH_STATUS 1

FRUFIEA H SR A spi_slave_isr_sta(void *para)
1. void spi_slave_init(uint8 spi_no)

IheE:
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SPI MHLIEZC#IIAE, & 10 OEE N SPI &2, FH SPI &k, HiEm
spi_slave_isr_handler R, BEEIVIZEN 8 bits a5< + 8 bits bt + 256 bits
(32 Bytes) E/BEE.
SR
spi_no: SPIERNES, ESP8266 4M3E23HMAINEERRIN SPI &R, 737 SPI Al
HSPI,
AIEECHOE: SPI 8 HSPI,
2. spi_slave_isr_sta(void *para)
IhEES fhR 14

SPI FREFZMIERREL, EAIERIAT T EMIRIE (GZEMN) , PEMEMRE. BPH
DMELL I RS T2 7 LML PR BB (S T08E, (CRBanT:

N

struct spi_slave_status_element
{

uint8 wr_busy:1;

uint8 rd_empty :1;

uint8 comm_cnt :3;

uint8 res :3;

union spi_slave_status

{

struct spi_slave_status_element elm_value;
uint8 byte value;

b
void spi_slave_isr_sta(void *para)

{

uint32 regvalue,calvalue;

uint32 recv_data,send data;

union spi_slave_status spi_sta;

if (READ_PERI REG(Ox3ff00020)&BIT4){
//following 3 lines is to clear isr signal

CLEAR_PERI_REG_MASK(SPI_SLAVE(SPI), Ox3ff);
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}else if(READ_PERI REG(Ox3ff00020)&BIT7){ //bit7 is for
hspi isr,

/ 1EFHRRTIRES
regvalue=READ_PERI_REG(SPI_SLAVE(HSPI));
//***********%Igcpﬁﬁm_ﬁ&-\%;ﬁzk;x@??ﬂ %************//

CLEAR_PERI_REG_MASK(SPI_SLAVE (HSPI),
SPI_TRANS_DONE_EN|

SPI_SLV_WR_STA_DONE_EN|

SPI_SLV_RD_STA_DONE_EN|

SPI_SLV_WR_BUF_DONE_EN|

SPI_SLV_RD_BUF_DONE_EN) ;

SET_PERI_REG_MASK(SPI_SLAVE (HSPI), SPI_SYNC_RESET):

CLEAR_PERI_REG_MASK(SPI_SLAVE (HSPI),
SPI_TRANS_DONE |
SPI_SLV_WR_STA_DONE|
SPI_SLV_RD_STA_DONE |
SPI_SLV_WR_BUF_DONE |
SPI_SLV_RD_BUF_DONE) ;

SET_PERI_REG_MASK(SPI_SLAVE (HSPI),

SPI_TRANS_DONE_EN|

SPI_SLV_WR_STA_DONE_EN|

SPI_SLV_RD_STA _DONE_EN|

SPI_SLV_WR_BUF_DONE_EN|

SPI_SLV_RD_BUF_DONE_EN) ;
/]

if(regvalue&SPI_SLV_WR_BUF_DONE) {
[ /¥R s BNSRL, BNIDRAHIEL, BIEHHEML****//
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spi_sta.byte_value=READ_PERI_REG(SPI_STATUS (HSPI))&0Oxff;
spi_sta.elm_value.wr_busy=1;
spi_sta.elm_value.comm_cnt++;

WRITE_PERI_REG(SPI_STATUS(HSPI),
(uint32)spi_sta.byte_value);

//**********************************************//
[ xxxx ko G B S SR IR RN A FF >+ *xx* / /
idx=0;
while(idx<8) {

recv_data=READ_PERI_REG(SPI_WO (HSPI)+
(1dx<<2));

//os_printf("rcv data : Ox%Xx
\n\r",recv_data);

spi_data[idx<<2] = recv_data&0Oxff;

spi_data[ (idx<<2)+1]
(recv_data>>8)&0Oxff;

spi_data[ (idx<<2)+2]
(recv_data>>16)&0Oxff;

spi_data[ (idx<<2)+3]
(recv_data>>24)&0Oxff;

idx++;
}

//************iﬂﬁiﬂﬁ;‘&, ;%E@_'E_")\nrt){ﬁﬁ*************//

spi_sta.byte value=READ PERI_REG(SPI_STATUS(HSPI))&Oxff;
spi_sta.elm _value.wr_busy=0;

WRITE_PERI_REG(SPI_STATUS (HSPI),
(uint32)spi_sta.byte value);

1/

/¥ MER S, FIDMERY, ZBREFIERERLEIBIES HIRRET

**/
for(idx=0;idx<8;idx++)
{
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WRITE_PERI_REG(SPI_W8 (HSPI)+(idx<<2),

READ_PERI_REG(SPI_WO(HSPI)+(idx<<2)));

}
/

**************************************************************/

/AR, FIMBE, ERIRAIEO, MHLATLUETIREUA
e/

spi_sta.byte_value=READ_PERI_REG(SPI_STATUS (HSPI))&0Oxff;
spi_sta.elm value.rd empty=0;

WRITE_PERI_REG(SPI_STATUS (HSPI),
(uint32)spi_sta.byte_value);

/******************************************/

GPIO OUTPUT SET(O, 1); //HHr&E1, IREEEHIEEMALIA

}else if(regvalue&SPI_SLV_RD_BUF_DONE) {
[/ *x*x*FESERY, EENVEIRSAIE L, BISTHEE ML ***//

spi_sta.byte_value=READ_PERI_REG(SPI_STATUS (HSPI))&0Oxff;
spi_sta.elm_value.comm_cnt++;
spi_sta.elm _value.rd empty=1;

WRITE_PERI_REG(SPI_STATUS(HSPI),
(uint32)spi_sta.byte value);

GPIO OUTPUT_SET(O, 1); //FHF&E1, 12EEEHLIZEUMALIA

}
if(regvalue&SPI_SLV_RD_STA DONE) {
GPIO _OUTPUT_SET(0,0); //HHF&iE0, FHIEEVIRSTEE
}
}else if(READ_PERI_REG(Ox3ff00020)&BIT9){ //bit7 is for i2s
isr,
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7. SPI FEEHIX (W)

7.1. INEELRIR

ZIER ESP8266 FIMAIEDR 5 EAAOZMNESRA SPI =4 HTEE, E4ALEE 6 IR
ZESETINZNIN, B THE SPI FTEEMN 4 IRESH&I, TEEDIIMY 2 BRESHTS
FENHBIMNAIE S KR ERIRS USSR RIZ S,

7.2. ESP8266 SPI MNIMA&

7.2.1. SPI \HLES R EECE E K

5 ESP8266 SPI MHLIBERENMIREN IR HEEN : THREEF, EFEFRE, T
LT MEIE, FEHE—X 34 FDHE/ 5IED, SMRIFHIZES CS WEEF, U
BHERRIED CSHAS, MILASRSEEEER.,
7.2.2. SPI MZIFHOBER
ESP8266 SPI MILIBEERN 5 ENEXNEABE NHS + il + 12/ BEIE, BiEN:
e % KE, 8bits; EHmEMILEA (MOSI) .

Hrh 0x02 A EN&ZIEMTIRREEE, EHET MOSI ¥ 32 Bytes 5 AMIEIREFX N
F7782 SPI_ W0 Z SPI_W7;

M Ox03 N EHNIZWMAL & IEEIE, IFMIEFTN 1758 SPI_WS & SPI_W15 Ff)32
Bytes #UE@1T MISO &3%E) ..

1 EE:
HAEMERTIES SPI MIATIAS S 788 SPLSTATUS, HTHEHBERRSEBIIREFZRE, SEMMI
SR, 1B7ER.

i
o HuYt: KE, 8bits; EHlmEMILEA (MOSI) . #ULAS AN O,

s WEHE: KE, 256bits (32 Bytes) ; FAMEMIEN (MOSI) I 0x02
LW ENBMAMIIL (MISO) XIA. 0x03 &<,

7.3. BUBTRIEHIZINEEIRAR
EPS8266 A GPIO i i MILIZRIR A & X EF VIR
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7.3.1.

7. SPIBEMIN (k)

GPIO0 EM A ZEMIZREFRE

GPIOO TEH AMIZI R ETERfEF = 1§ SPI MIIMEZIFTBERSEE T X8
1&; AAEIE GPIO0 EAEEBT; BAREFZINEINSIE; &E% GPIO0 EAEBFRE
RRER ., FL:
o EENEBEI—X SPI ENEER GPIOO P4 TR RERE, BREMEQE A SPI
BEASLE.
e 7£ GPIOO fREEFHRE, EAHBEEM SPIBEAN (0x02 %) RIESBEMIIER
Z 772 SPILWO & SPI_W7, A, WNRIRMINEESFREST TEREE (3
O, GPIO2 i%B8) , GPIOO {KEEFHABI A AZ s EAIEEURIE (0x03 &%) , FFM
H&ixZ 1725 SPILW8 = SPI_W15 FIEEEIEE .

* T£ GPIOO 1R FEEEIS BTG, RAMIELEEZKEFFES SPI_W0 £ SPI_W7
RRBIEAMESEEE, M AB—XBHIENIRE (0x02 %) .

7.3.2. GPIO2 EMFWVMILEEXETFIRS

GPIO2 5 GPIOO shElR B X5, TEHANMILEEFRME, FHiEFRS: 1§ SPI MILIRE
FERERSESE T —BE; AGIE GPIO0 BHEERT; RSB ERETIRER., R
2[5 WIFI i B #EE N\ ESP8266 HESKM SPI 5k, NI 8266 BE=E AN SPI_W8 &
SPI_W15 7% GPIO2 BAE BT, Eitt:

o EFHEmN—X SPIIZELEEE] GPIO2 F=4 N EERE], BREEHERIEAA SPI
BEHSLE.

o 7t GPIO2 {REBFHAE), EHLESN{EE SPIiZEY (0x03 i) 1BIE—MRREsEHE
FIREEEFIESHEATTREOBIE. AT, WRIRMIIERSFEEL RS
B (20 GPIO0 #BB) , GPIO2 KEBEFHE A ABIENE NRIE (0x02 75

<)

o 7£ GPIO2 (REEBFREEISETE, RRMIEERRIETEFE SPILW8 =
SPI_W15 REHEERT, MM A UAB—RENEBIRIE (0x03 <) .

7.3.3. ENBEZBEII

TENATE C MBRERFBREEE:

/wr_rdyZERRAMUHITTRSPITERE
//rd_rdyZERTPIUH#IT T —IRSPIIEZBIE

unsigned char wr_rdy=1,rd_rdy=0;
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void spi_read func(....)
{

/I EERERZAT, BHMMIESHEREETNR (Blrd_rdy+70) ;

/1 IEIMNERFIMT EIRBANERMES TR STERIEELIREIE ((ESGPI0040) FEM
MAIAEZT—REAN  (wr_rdyF30)

if(rd_rdy&&((GPI00= =0) | |wr_rdy)) {

rd_rdy=0; //;FFNERR rd_rdy

spi_transmit(0x03,0,*read buff);//BEISPI{E4, a3 +ihtto+IN32FT

iz
}
}
void spi_write_func(...)
{

/1 ERBEERZE, BHBMINE SR EKEEE (Blrd_rdyFRA0) ;

/1 HEINE B ERIEEME MR DT TELMEUBEERL (FSG6P10270)
EMINEFREBIEREZE  (rd_rdyF~70e)

if (wr_rdy&&((GP102= =0) | |rd_rdy)){

wr_rdy=0;  //BZERISHRR rd_rdy

spi_transmit(0x02,0,*write _buff);///BEISPI{ESH, < 2+ilto+N32F
TEE

GPIOO_Raising_Edge ISR() //58266MIGPIOOIEEM L GHRIFER
{
wr_rdy=1; //ENREEIELIBTERTUNFHTTF—REAN

GPI02_Raising_Edge ISR()//58266HIGPI021HER EFHIBTMITERS
{
rd_rdy=1; //MIEFRZE S, EHLATAIZEY
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| }

7.4. ESP8266 SPI M1l API & %35 BH
1. void spi_slave_init(uint8 spi_no)
ThkE:

SPI MIAEZC#IIAML, 3% 10 OBECE N SPI &=, B SPI &My, HiEMm
spi_slave_isr_handler (R%], BEHEVIREN 8 bits a5 + 8 bits H#tlk + 256 bits (32
Bytes) i / BHUE.

S

spi_no: SPIERINES, ESP8266 4ME23EMAINEEERIA SPI &ELR, 559 SPI ]
HSPI

PIIEECHYME: SPI S HSPI
2. spi_slave_isr_handler(void *para)

eSS AR KM

SPI FRUTZMERREL, EAGIERIT T EMIRIE (ZEMI) , PEMERE. BPA
DMELL T ARSS T2 LML PR B R ST8E, (CRBanT:

3:

uint32 regvalue;
static uint32 tl1 =0;
static uint32 t2 =0;

tl=system_get_time();

if (READ_PERI_REG(Ox3ff00020)&BIT4) { //bit4FR/RSPIFHRT

//following 3 lines is to clear isr signal

CLEAR_PERI_REG_MASK(SPI_SLAVE(SPI), 0Ox3ff);

}else if(READ_PERI_REG(Ox3ff00020)&BIT7){ //bit7 ZFRHSPIFT,
regvalue=READ PERI_ REG(SPI_SLAVE(HSPI)); // iCFEFhHfsesy
/] FHFSPIABT{ERE

CLEAR_PERI_REG_MASK(SPI_SLAVE (HSPI),
SPI_TRANS_DONE_EN|

SPI_SLV_WR_STA_DONE_EN|
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SPI_SLV_RD_STA_DONE_EN|

SPI_SLV_WR_BUF_DONE_EN|

SPI_SLV_RD_BUF_DONE_EN);

/7 ESPIMALIRERIRIBERS, EETIRBEE

SET_PERI_REG_MASK(SPI_SLAVE (HSPI), SPI_SYNC_RESET);

/1 TERRPETIRS

CLEAR_PERI_REG_MASK(SPI_SLAVE (HSPI),
SPI_TRANS_DONE |
SPI_SLV_WR_STA DONE|
SPI_SLV_RD_STA DONE|
SPI_SLV_WR_BUF_DONE|
SPI_SLV_RD_BUF_DONE);

// FTFFSPIFRRT{ERE

SET_PERI_REG_MASK(SPI_SLAVE (HSPI),
SPI_TRANS DONE_EN|

SPI_SLV_WR_STA_DONE_EN|

SPI_SLV_RD_STA_DONE_EN|

SPI_SLV_WR_BUF_DONE_EN|

SPI_SLV_RD_BUF_DONE_EN);
/TEMBN, MIERLERRR
if(regvalue&SPI_SLV_WR_BUF_DONE) {
GPIO_OUTPUT_SET(O, 0); //GPIO0O/E0
idx=0;
/ /RBE I ERE
while (idx<8){

recv_data=READ_PERI_REG(SPI_WO(HSPI)
+4%7dx) ;

//os_printf("rcv data : Ox%X
\n\r",recv_data);
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spi_data[4*idx+0] = recv_data&0Oxff;

spi_data[4*idx+1]
(recv_data>>8)&0Oxff;

spi_data[4*idx+2]
(recv_data>>16)&0Oxff;

spi_data[4*idx+3]
(recv_data>>24)&0Oxff;

idx++;
}
system_os_post(USER_TASK PRIO 1,MOSI,0);//#%
FEIRWEERE R
GPIO_OUTPUT_SET(0, 1);
//GPI00E1

SET_PERI_REG_MASK(SPI_SLAVE (HSPI),
SPI_SLV_WR_BUF_DONE_EN) ;

/1 EIRER, MALRZELIERER
if(regvalue&SPI_SLV_RD_BUF_DONE){
GPIO_OUTPUT_SET(2, ©); //GPI02i&0

}
}else if(READ_PERI_REG(Ox3ff00020)&BIT9){ //bit7 FT/nI2SHHR
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8. HSPI 41212 {501 AE

8.1. IhgEZRR

ESP8266 B H4E SPI BEERi 2038 SPI 5 HSPI, Hf SPIEEEIREFMASH
Flash 3B CPU f2&{CiE, 1 HSPI MATFBF SPI && I BEiRE.

HSPI EENBEERIN T, BEHF 3 MAHPIREUE—"F4N Flash 1I251%(E, &EighH

BN
B R’
HSPI Default 10 BrFig&
SPI OVERLAP and CS1 FBFigE 2
SPI OVERLAP and CS2 BFig& 3
SPI OVERLAP and CS0 Flash

LERS SPI HFE—1F7%) Flash, REREFRSBXEEMERN=TEISN, FIFRKA Flash
e ATRAPIIRNES,
1 FE:
o AP RENEIARHHER HSPI =AM CS MiRE IR,

o UTEHAFIZFEAS, 1 FLASH FR{EFER SPI AT #hiER IS E RN 80 MHz, SPI OVERLAP fil CS1
5 SPI OVERLAP 1n CS2 MffhiEiARI SPI BY#EIEA 80 MHz,

8.2. MEHEIE
SPI MIIREBRFERUZE(E, 758 SCLK, MOSI. MISO #1 CS,
HSPI 4 =f A ENA P IREEE A EN TN R,

HSPI BRIAE MTDO ¥z CS, MTCK I MOSI, MTDI 35z MISO, MTMS S$iz CLK,

UOTXD Xthz CS1, SD_CLK X$[; SCLK, SD_DATAQ S$iz MISO, SD_DATA1 Xt

SPI OVERLAP f1 CS1 [iZ MOSI,

GPIOO 3hz CS2, SD_CLK ¥fNi7 SCLK, SD_DATAO Xfiz MISO, SD_DATAT %t

SPI OVERLAP fii CS2 N MOSI,
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8. HSPI #1218 & IK5N1 AR

LU 358AR:
Bid OVERLAP 13, HSPI 12E FLASH BIEHIS SPI FiifE R 2tERE.

8.3. API %A

RAPTIEHEIERR 2 5181 \app\include\driver\spi_overlap.h FHIREE N ta &5 :

e HSPI_CS_DEV
e SPI_CS1_DEV
e SPI_CS2_DEV

BAEDBISTRIEE 8.2 BRI =FEEEZE A,
ESh, 3FF FLASH ROIRENIE XA SPI_CSO_FLASH, PN AP EREUR

void hspi_master_dev_init(uint8 dev_no,uint8 clk_polar,uint8 clk_div)

e A —1 HSPI ENERE, ZRHMISIUMIEEERE, URERZD SPIREEEZNAR
o BRIEI5> BURIIET .
E XTI HF \app\include\driver\spi_overlap.h, T IEEF

s \app\driver\spi_overlap.c,

e uint8 dev_no: R3#F HSPI_CS_DEV, SPI_CS1_DEV, SPI_CS2_DEV,
SPI_CSO_FLASH PUFfE)R T REE O ~ 3, HRM(ERIIERITEN L EEEORME],

e uint8 clk_polar: R&EBHRME, O AR EFARE, TRATHREIE, 1K
R TRERREE, EFATIREIE. ERBERBRENINEHEERZEIRE,

e uint8 clk_div: BIEHSM, 40 MHz REHEMER, 23ECN0 ck_div+1 BI, 0 XEREHE
57, 11320 MHz, 2 A3 40/3 MHz %,

1 R
HENE T HAY SP/IZEY FLASH R SIERIFIRTE S 80 MHz, FBAEIL OVERLAP EIZMIFAFTIE R
SPI_CS1_DEV, SPI_CS2_DEV %A SPI B&hRElE, RAEk 80 MHz,

void hspi_dev_sel(uint8 dev_no)

Espressif

IhgE PRHEFEENBERS,
E X TF T2 HE% \app\include\driver\spi_overlap.h, SLIFTi2EF
\app\driver\spi_overlap.c,

uint8 dev_no: R3x#FHSPI_CS_DEV, SPI_CS1_DEV, SPI_CS2_DEV,
2 SPI_CSO_FLASH MUFRIERIS N ERME O ~ 3, IREARMIAMITENHEEZIRE . HRBERLK
AT ERRE,

67/109 2017.05



@ 9. 12C {£A15AP

9. 12C {EFH 15 HA

9.1. INREELZAR
ESP8266 BRITEMIEN 12C £ig&MIED, AIUNEM 12C MiZE (FINKZHEFE
Rizs) HTRE51ES

8 GPIO BERINERE P AECE N FIRIETU (open-drain), MIIRIBAR &R GPIO A
E 12C data = clock IIEE

B, SAREMRHERIBE, UHEIMBR LRI,

ESP8266 1E 12C EHLHI SDA 5 SCL & EA2H GPIO &= 4, & SCLM EHREZE
SDA EX#i, SCL BT &RIF 5us, FL 12C RHERSIZERL N 100 kHz,

9.2. 12C master %[

9.2.1. A%
i2c_master_gpio_init: GPIO BB{ERIAL,,
B

. 1&7% pin B)IhEE, ECEM GPIO

2. EeE GPIO I RED

3. M)At SDA 5 SCL AEHEF

. {88 GPIO HRUTFHE M MIVAT.

i2c_master_init(void): EAMIIRE

—_

N

9.2.2. 12C #2t4

i2c_master_start(void): EH=4 12C #IAKM.
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(o
w

| I ——

START condition

9.2.3. I12C &1t
i2c_master_stop(void): EWNT4 12C FLEEH,
MTE:

STOP condition

9.2.4. 12C £HEE ACK
i2c_master_send_ack(void): I&& 12C EHLNZE ACK,

LIENSE

-/

acknowledge/

clock pulse for
acknowledgement
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9.2.5. 12C E£A#EIE NACK
i2c_master_send_nack(void): i&& 12C E#l[E1E NACK,
JUNNESE

not acknowledge
.

clock pulse for
acknowledgement

9.2.6. 1T 12C MILRZ
bool i2c_master_checkAck(void): #M&EMVNZIRES,
R[ENE:
e TRUE: &E1ZIMHL acknowledge
o FALSE: E1HZEIMAL not acknowledge

ARNEE

not acknowledge
i \

N

Fd

acknowledge

clock pulse for
acknowledgement

9.2.7. [@12C RESHIE

i2c_master_writeByte(uint8 wrdata): [@12C R& 5%
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@ 9. 12C 1$FB15AR

1 Byte RUEUE

LU 352AR:
EseUSRE, RRUKELRE.

9.2.8. [A 12C B&ITEIE
i2c_master_readByte (void): M SPIslave iEEl—"1FT
IR[E1E:
EENFIAY 1 Byte #UE.

9.3. {EMHRHI
152% esp_iot_sdk =AY I0T_Demo {£/H, fFla0:

void I CAQ'I.E_FLASH_. Ag‘TR
user_mvh3004_init vciq)
{

}

i2c_master gpio_init();
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LCCAL boel ICACHE FLASH ATTR
user_mvh3004_burst_read uincz addr, uints “pData, uintlé len)
{

uint8 ack;
uintlé i;

i2c _master_start();
i2c _master writeByte(addr);
ack = i2c master_checkAck();

if (lack) {
os_printf("addr neot ack when tx write cmd \n");
i2c_master_ stop();
return false;

}

i2c_master stop();
i2c_master_wait (40000);

i2c_master_start();
i2c master writeByte(addr + 1);
ack = i2c _master_checkAck();

if (lack) {
os_printf("addr not ack when tx write cmd \n");
i2c_master stop();
return false;

}
for (i = 0; i < len; i++) {
pData[i] = i2c_master_ readByte();
if (i = (len - 1))
i2c _master_ send nack();
else
i2c_master_send ack();
}

i2c_master_stop();

return true;
} ? end user_mvh3004_burst_read ?
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12S 3

10. 128 #1157 BR

15t AA

10.1. IhEEGRA

ESP8266 12S R B & — I Ay & X B pFl—1

BE—H=%E0O:
o BYtL
o HiE%
o EAFEIRFEE

LU 352AR:
HEIBEEBE N0, WHAMEUERLISEL,

128 RIRETS I E 10-1,

£ 10-1. 128 EREH D

Rix
NS iV IUN
IR e ifau
BJPEPvinES5S Hh

LU 352AR:
128 IR KFFNIZUTER BB IRILAY FIFO,

W /B

WA
A

BIE, AIDUBIE SLC IRSY FIFO ¥H4T B shi DMA $#21F,

10.2. {RIRECE
10.2.1. 12S {EREE
10.2.1.1.12S {ERENEE

IR ORI T, RIZSEIRETEE

2R

HRER 128, BER 32 bits. WA FIFO PJLABE A EIZIAIE)

I2SCONF ZF1Z22FME 0 i ~ 5 3 ill 12S IREHEENINEE, HHEEEEN1"GE,

BNO" RN EAIRIE, BIRA:
5% 0fI: I2S_TX RESET
e 55 1{: I2S_RX_RESET
e 55 2{1: I2S_TX_FIFO_RESET
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e 5 31i: I2S_RX_FIFO_RESET
10.2.1.2.12S {EREEHEREE

RIBITRTE
EEER) 12S ERIESHIED L2 R, BAEIERAZRECH 12S SRR a7

i2c_writeReg Mask_def (i2c_bbpll, i2c_bbpll_en_audio_clock_out, 1)

BENR IXER
I2SCONF ZF83 R 8 AT Bl AXER,
. QD%EBE%EMEUEWT HZUB1UH, REERE—BRLNHES. £4
FBESREIUE. B—WEIEN 0, BESBH FIFO RAIEIE.
- R FIFO MRENEUE, WHIBEZS—ERIFN 0.
- MR FIFO KBS NBUBRETE, BREMBIESAN, #BLSENEL
FIFO R&E—TEUE.

o MREENMIBERRIAEN, RIFREREFFERKIHTIMES KB RERIR,

B ahEIRIER
I2SCONF 1z RIVEE O (LA T /ashiEiER,
o WMREERFANIZRAE:
o HIZAUBUH, BRERA—EHERES, HWBIBNEBILRAHITRE.
* Z{I5“0", 7 EEEIEREAE,
o MNREERMIEEHIZRIEINRT, MHESEFRCRE FENMMOETALE,
10.2.1.3.%3% / #I% FIFO R E &
FIFO i5[a)i&E=t
12S_FIFO_CONF FIf955 12 fiIE X FIFO f95 )8,
o F12{I&E"”, N FIFO A SLC &k DMA 1&1F, FHEXNHEHEIE) FIFO Hia R
TR 1E
o FA2{IB0, NMERRHERIA FIFO,
o FA2UBIARD",
&% FIFO &=,
I2S_FIFO_CONF H#9%58 13 ~ 15 i1 i2s_tx_fifo_mod 2% &K AEIEIE .
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o
an

BB 16 (I2HIE (B8, FIFO 3% 16 UL EiiE, 16 iGaHUE, 16 fIAHUR)

a

FEIB 16 (¥ EUE (28, FIFO 1% 16 (UHE, 16 Ik, 16 UIE)
El

N
an
B
it
N
S
EF
h
&
B
+H
=3
=
B
B
o
m
(@)
R
N
~
=3
Bt
&
o
[e¢]
=
oA
j()é-l'
N
e
=
ot
&
bl
[e¢]
=3
Hi

@
n

24 U HUEPUT (25518, FIFO 7374 24 AIEUE, 8 UL, 24 iR, 8 I=)

==
V==
=

8, FIFO T3% 24 ALAEUE, 24 AEUE)

el
4 BEE 24 USIEME (£hH
&

=
24 N EIRME (BFE, FIFO 754 24 (IEUE, 24 (IEUR)

5 855
6-~7 T
I FIFO 185

I2S_FIFO_CONF Hf9%5 16 ~ 18 il i2s_rx_fifo_mod IZXFIEKEIEIEC.,

0 BFEE 16 UL IR

1 ! 16 038

P58
2 S 24 TRMUERIL
3 S 24 (EHURRL

47 I

10.2.1.4.FEEREE

Espressif

RIEFEEER
I2SCONF_CHAN Hf25 0 ~ 2 il h &% FERE (tx_chan_mod) .

/ |

0 WEE
1 AEE (EEENAEEHRAR ENLE)
2 EFE (AEENAREBRAEENSIE
3 OEE (EEEMMEE, M regfe )
4 EEE (AEERTEE, M redie )
EUFEERD

I2SCONF_CHAN H#92E 3 ~ 4 i 1A BRI (rx_chan_mod) .
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o
i
L]
T

ot
o
it

2

Bt
R
it

10.2.1.5. /& E
£ 12SCONF i
* %16 ~ 21 IR E 12S RS (12S_CLKM_DIV_NUM) ,
o 522~ 27 {IABERNMESSIM (12S_.BCK_DIV_NUM) ,
10.2.1.6. HfthFic B
1728 [2SRXEOF_NUM 127 T RX FIFO 7£f/& SLC (B4, FEZWNEIETE, 4
FIERRAL,
20, DEMO H#y i2s_reg.h TN, HERIRBBAFHEEEH.

10.2.2. §REE
ESP8266 89 SDIO AR B EIZS M DMA EHEIXNNAIATE, 8266 PEHRETE X
RIFMEMER (FEE) UR—1 (82)) EEFZE,
WE 10-1, AP RER— T EFETEERRBRE—1"TE, BEFNEIES NER
SEMERR, HEREMER, EERREMREIEE N 8266 XN EH 1725, DMA
FMEEBSHIRIE SDIO 5EEFTE), HRIFMEMIREIRS:

word 0 owner eof sub_sof 5b0 length [11:0] size [11:0]
word 1 buf_ptr [31:0]
word 2 next_link_ptr [31:0]

& 10-1. #EREMEME
B iR
1'b0 LRI PHET N T RIRIEE R, MAC NMERIZAL,

owner

1'b1 SRR N TRVRIEE ARG,
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=1 EEpU

MEERIFG (XWT AMPDU B9FIEER, ZIMRERRELR) .
o £ MAC REMIR A THERMEER link, X3TF eof (U E LAVHER:, B/

eof buffer_length[11:0] HAZFZWH THKE, TE MAC & HIREIR.
o 7E MAC SIS R T4 RIAEBINSE AL, AR ERBYE L.
sub_sof FOGEIASEIRR, K% AMPDU AR, (VBT MAC K26,
length[11:0] ZPSEFR SRR,
size[11:0] ZHERN,
buf_ptr[31:0] 22 hRC AL,

T MERRRIERIAMIE, £ MAC EIRIMAIZERN0, RREXZEFBT

next_link_ptr[31:0] s
Z L,

10.2.3. SLC {EiREE
10.2.3.1. B E
SLC &R ESP8266 R Z MERKY DMA ARSS .
HITUMEE, Fn SLC BERAT 12S 19 FIFO &4,
* FgE SLC_CONFO FIf958 12 ~ 13 fif (SLC_MODE) #“01”,
* 4§ SLC_RX_DSCR_CONF 955 17 fi (SLC_INFOR_NO_REPLACE) #3517 fu
SLC_TOKEN_NO_REPLACE) #Bi&&EHR“1”,

10.2.3.2. 5 A\ Bt

SLC_RX_LINK 5 SLC_TX_LINK ZF1Z2M5E 0 ~ 19 LA A 8RR &M (A & itk aY
B 20 i, TE/B5) SLC A EH BB ERE T EMEERE U E NS 7,

10.2.3.3./35/) SLC {&4a

SLC_RX_LINK 5 SLC_TX_LINK ZF{Z23H058 29 \L N B5) SLC £z dlifiI, FEEFTIE,
SEABERFHIREER MR 20 (U B NEHE, BZALE 1 B SLC £,

10.3. #=ORERIRAR
I RS AT AN T ittt )

/app/driver/i2s.c and /app/include/driver/i2s.h
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10.3.1. =REEEL

void i2s_test

PRET void i2s_test(void)
Ihee 128 #ERIESMHZF, DEMO VO RE, BTN 128 AREEIEIE.
S 7
void i2s_init
BRI void i2s_init(uint8 slc_en)
e & 12S IHXFFER.
58 slc_en: %C RIRIBIE)(ERE, O WERHHRIE FIFO, HAEUE SLC BIREHEIHE) FIFO, RIZFN 5
10.21.3 17,
void creat_one_link
_— void creat_one_1link (uint8 own, uint8 eof,uint8 sub_sof, uint16 size, uint16 length, uint32* buf_ptr,
BRER uint32* nxt_ptr, struct sdio_queue* i2s_queue)
e RE—THERIIMER,
s struct sdio_queue* i2s_queue: fFEEEMRTERIEHBIL,
HRSEOFNE 102257,
void slc_init
PRI 2R void slc_init (uint8 trans_dev)
Inee SLC RIREMMACE . RILIFNE 10.2.3 17,
S uint8 trans_dev: SLC #EHRipE1IEE, 18 12S, 05 SDIO, HRBMATH.

10.3.2. EREXE

Espressif

CONF_RXLINK_ADDR
CONF_RXLINK_ADDR (addr)
REZKETHRAMEIESEE, RSN E 10237,
addr: BEREHIAMLL,

CONF_TXLINK_ADDR
CONF_TXLINK_ADDR(addr)

LB R R TR EM RN R FFa8, RIBIFN 8 102377,
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£ addr: BEEREMAMIL,

W
L

10.3.3. BEIEEL
START_RXLINK

BRI START_RXLINK()
Inee B SLC Rz oo e, [RERIF I 10.2.3 17,
S *

START_TXLINK

PRER START_TXLINK()
ThéE F5 SLC EHREI% S TTH BRI S 10.2.8 17,
22 o
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11. UART #2372 08

UART %1% 8H

11.1. I

Espressif

4RI

ESP8266HB™4H UART 120, 23IM:
e UARTO:
- UOTXD: pin26 (UOTXD)
- UORXD: pin25 (UORXD)
- UOCTS: pint2 (MTCK)
- UORTS: pin13 (MTDO)
e UARTT1:
- U1TXD: pin14 (GPIO2)

&% FIFO EARTEIE:

REBHFERETERIE FIFO B, MM EIEmRETRE. ATRIERSEMENEEN
g2, EAERENERNEEFERENBIRE A UHEET R L% FIFO B, H&RIX
FIFO I A REB M LA T, SMNREMEIEER, WHREFET. REFFO &
REBEBEANSENSEINFESE—TRIEZEE, BRREFFO 2L, BRES
ENEUEREBEER, HRE FIFO EENEZH—1=1,

FEU FIFO MEARTEIFE:

LIS EIZEINEFURERT, TAFIEIFIFO BETIZWEINEEE, F2F N 2 & EEIX
LEXIRE, MUBEEVE L 2EIEWFIFO B BRI FE, HbEEK FIFO EFNESZ
H—1PTM, WREEW FIFO BAEUERE X IVTBUEMSERIEWFIFO E5F, NAEBE
KRR E T =M A DR & IR E K .

NA7=:

UARTO fER RS0, UART1 Y debug {5 2R9FTEN,

UARTO ZHAIE R ETE LB booting B B4 £ —LE3TED, LEREIFTENABARAF RS R/
INERERIRINERE *, 6 40 M BIRES, 1ZERFITEDRITERR 115200, 1 26 M BIRAT,
ZERFTENRAFER R 74880,
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| USB-TTL

" CONVERTER —_ &

X

N RIXERFTENX N FHROThRE A 220n, ALARREE 10.4 TRy L8135 FEikk _E R EAROFTEN
Lo T
11.2. EEER

UARTO 1 UART1 &B—"1KEH 128 Bytes B9FEH FIFO, #5 FIFO £7EE— bt
7E,

S UART HEIRAURE A S 172318[E), 813 UARTO / UART1 ARENX KX,

11.3. SHEE

UART EBI4Z8#7E UART_CONFO E XM 1F23H, AJLATE vart_register.h F13%%, 18
KOz F 1728 FIAREXI NI, PTUABCE UART &I,

11.3.1. JE4ER
ESP8266 BY & [ 4FRSEEIM 300 Fl 115200*40 #Br] AL 15,

#%[: void UART_SetBaudrate(uint8 uart_no,uint32 baud_rate);
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11.3.2. W&
#define UART_PARITY_EN (BIT(1)) ®IQ{EFEE: 1: enable; O: disable
#define UART_PARITY  (BIT(0) #IQRENEE 1: FKEK; 0 (BRI

#%: void UART SetParity(uint8 uart_no, UartParityMode
Parity mode);

11.3.3. EURAL
#define UART_BIT_NUM 0x00000003 //#UEN<E 5™ bits:
REBIXF bits FIIAECBHIEIE 0: 5 bits; 1: 6 bits; 2: 7 bits; 3: 8 bits
#define UART_BIT_NUM_S 2 // FE#RBH 2 (5 2 bit FFiA)

#[: void UART SetWordLength(uint8 uart_no, UartBitsNum4Char 1len)

11.3.4. B1EfI
#define UART_STOP_BIT_NUM 0x00000003 //#1R(1<E &5 B bits
REXFM bits FJAREEIEHE 1: 1bits; 2: 1.5bits; 3: 2 bits
#define UART_STOP_BIT_NUM_S 4 //F1Z2REAN 4 (5 4 bit FFA)

#M: void UART_SetStopBits(uint8 uart_no, UartStopBitsNum
bit _num);

11.3.5. 18

UART & NMESIMASHEES, JEASHITROEE.
#define UART_DTR_INV (BIT(24))

#define UART_RTS_INV (BIT(23))

#define UART_TXD_INV (BIT(22))

#define UART_DSR_INV (BIT(21))

#define UART_CTS_INV (BIT(20))

#define UART_RXD_INV (BIT(19))

BN FFHRENM, JENNESER@EL / B

#[: void UART_SetlLineInverse(uint8 uart_no,
UART LinelLevelInverse inverse_mask);

Espressif 82/109 2017.05



@ 11. UART £ [15%BR

11.3.6. PIIRFTENREGE im0

INBRT, RFGITEHIRE os_printf Muart0O OBERNS, BENUATEOTMIREMN
UARTO 3(& UART1 O5HHTEN,
void UART_SetPrintPort(uint8 uart_no);

11.3.7. 3EBX tx/rx AFIA S BIRIREIF T EX

Tx fifo length:

(READ_PERI_REG(UART_STATUS(uart_no))>>UART_TXFIFO_CNT_S)
&UART_TXFIFO_CNT:

#&: TX_FIFO_LEN(uart_no)

Rx fifo length:
(READ_PERI_REG(UART_STATUS(UARTO0))>>UART_RXFIFO_CNT_S)
&UART_RXFIFO_CNT:

#%[: RF_FIFO_LEN(uart_no)

11.3.8. EIFFRE (loop-back)
£ UART_CONFO F1728,Bc&fa, uart t/rx EARERREHL,
#define UART_LOOPBACK (BIT(14)) //[EI¥MEEEAL, 1: enable; 0: disable
ENABLE: SET_PERI_REG_MASK(UART_CONFO(UARTO®), UART_LOOPBACK) ;
##: ENABLE_LOOP_BACK(uart_no)
DISABLE: CLEAR_PERI_REG_MASK(UART_CONFO(UARTO), UART_LOOPBACK) ;

#0: DISABLE_LOOP_BACK(uart_no)

11.3.9. &IHES

Frrhsg FrhHES, BJE UART TXD BRK B 1, XHE7E UART &I1EFNFIE ZE52E
&, WE—"1 break 55 (tx BEEEBF) , FEEILEHEBZAUE O,

#define UART_TXD_BRK (BIT(8)) /4 1E{§S, 1: enable; O: disable,

11.3.10. ;R 2=

FETRE:

SEERE UARTO B pin12. pini13 BIE 5 UOCTS #1 UORTS IHAE,
#define FUNC_UORTS 4
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#define FUNC_UOCTS 4
PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDO_U, FUNC_UORTS);
PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTCK_U, FUNC_UOCTS);

BWH e RS DAEC B EE, = rx fifo RROKEARTFMRMISEE, UORTS BIp &
=, PRLENHRE,

fo BEZWORIEEE:

B8 X RIFD B — AR ER7E UART_CONF1 EXHBFRA,

#define UART_RX_FLOW_EN (BIT(23)) %5 23 bit {F8EIZIKIRIZ 0: disable; 1: enable
#define UART_RX_FLOW_THRHD 0x0000007F /| JBR{E, &8 7 bits, SEE 0 ~ 127
#define UART_RX_FLOW_THRHD_S 16 /Z172:R&H 16 (55 16 bit FFi4)
BERENRIERFEEFEE, 145781 UART_CONFO H:

#define UART_TX_FLOW_EN (BIT(15)) {#8E&%AIZ: 0 disable; 1: enable,

®O:

Void UART_SetFlowCtrl(uint8 uart no,UART_HwFlowCtrl
flow_ctrl,uint8 rx_thresh);

demo HRAEMERE :
FENE J68 (UOCTS) 5 J63 (UORTS) HIBkZ#E L.

11.3.11. K30
TX_FIFO_LEN(uart_no) //IRENX, KIZNFHEIKE
RF_FIFO_LEN(uart_no) //ZREX., EZWFATIHEIKE

11.4. ECE AR

BT ERE RSB AE A LRI ETE SRR 2RI —RR T R E RE, FATRNZ
UART REE@HRRIF=4 — " ENEK, @i 18R RIAS R
UART _INT ST (uart_no), HRHEHFILAER—THERSRBEBLAIEZ MRS H (1
HFI if iBG)) .

11.4.1. FHISF:S
URAT WS 17858
UART_INT_RAW HRERIRIRS S 723
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11.4.2. &0

11. UART £ [15%BR

UART_INT_ENA FRET{FRES 728 =" HBIFEREAJuart T,
UART_INT_ST HHPIRSEHFeS: RAZHEIBE XIS
UART_INT_CLR /BRI EFes: BN ERPITRSSF28

FTFFART{#ERE: UART_ENABLE_INTR_MASK(uart_no,ena_mask) ;
*HHRBT{ERE: UART_DISABLE_INTR_MASK(uart_no,disable_mask);
TBRFPBTIAS: UART_CLR_INTR_STATUS_MASK(uart_no,clr_mask);
SRENABTIAZS . UART_GET_INTR_STATUS (uart_no);

il syt

11.4.3. £ full AR

Espressif

FRTIRZSAI: UART _RXFIFO_FULL_INT_ST
EX: HEEHEBEHEETIGE, Hxfifo FRNEBRKEXTEER, fAZHUT,

RIFE: b ZATFLMIE UART IZIRMIEUE, BB REIEH, BEEAIETE post HE S, 3
HEEFAN buffer, tba, ECEEMEN 100, FFRE full T, HEOWE 100 FHE, &
& full FRET,

B EEE:
fulltpBr A (S 7IPRI1E)
TUART _CONF1 &1552

#define UART_RXFIFO_FULL_THRHD 0x0000007F //["JBR{&E mask, 7 bits 1<, SBEIO ~
127

#define UART_RXFIFO_FULL_THRHD_S 0 //ZF23R%H 0 (58 0 bit FF14)

R EhHf{EgE:

7£ UART_INT_ENA 7728

#define UART_RXFIFO_FULL_INT_ENA (BIT(Q)) //full F#f{EEENI, 1: enable; 0: disable

Iﬁ B?I:P I*ﬁ'lku_.\

T full RRTEERASTR, BEITIFE fifo PREIREEEHIRT, ARSERFECRSEE
22, SNBREEPEHRSUTEZHE L,

Sl (S =R TN
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11.4.4. 12U H AP BT

BETIASAL: UART_RXFIFO_OVF_INT_ST

ENX: HEEEKCEE TG, HERBAIINEKEATIAZISKE (128 Bytes) B, &
R IZHRTES,

fgrs: —MRIRMLKBIRERZNBE LT, BAERERFMEASLKE BT, X5TF
full FRET, full PR ARIREFEHBIEAEER, B PR A N —RRESFELRIE
E&, TRTFRERBLSKRE.

IR EFHERE:

£ UART_INT_ENA F77 8%

#define UART_RXFIFO_OVF_INT_ENA (BIT(4)) /& Hi R #f{£AEEL: 1: enable; 0 disable
TBERFRRIRAS -

IREXBASUE, ERATIHKENT 128, REEBRPUDRSHFREN,

11.4.5. EZUIGERIER tout

Espressif

FRBIAZSAL: UART_RXFIFO_TOUT INT_ST

TN HECE tout BIEFHEREFITE, X UART AREREUERS, = HERNRERT
PMRERYITIBRIE, MSARA tout KT,

NA: RZATABEOGIFELE, BERGEIUEITE post IR BEEEAN
buffer,

fo & B S Thek EaE:

tout RETENE (U IRRME) 7£ UART_CONF1 FHiFasH,

Tout H{ERIERAI 8 1 UART ZUELE4AIRSE] (LI 1 1 Byte)

#define UART_RX_TOUT_EN (BIT(31)) //#BEJTHAE(EEENI: 1: enable; O: disable

#define UART_RX_TOUT_THRHD 0x0000007F //#BiH{Ef &N, £ 7 {7, STE 0 ~
127

#define UART_RX_TOUT_THRHD_S 24 //Z1Z2RIEH 24 (5 24 bit FF18)
18 B FRT{ERE:
TEUART_INT_ENA Z1z22

#define UART_RXFIFO_TOUT_INT_ENA (BIT(8)) tout //FREF{ERE(, 1: enable; O:
disable
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11.4.6. Ki%

11. UART £ [15%BR

/ﬁ B% EF' Lﬁ’ik/u\

5 full BTN, tout FRETHERESDGIZI fifo PRIMIBEEIES, ABSERFIDRS
Firde. SNWERLEEPIHRSMUEEZKE L,

Sl (SRS

fifo =R

BETIASAL: UART_TXFIFO_EMPTY_INT_ST

ENX: HELE empty BMEFHERETHTE, 2 UART &% fifo RNRIEEE/NTFTIREER, &
fih & empty FRHT,

NF: ATRAF I BhiE buffer REVEIERE K E UART, FEFRUTNIERE. Fla, B
empty [JBR1EIRN 5, MW tx fifo IKE/NF 5 NFTE, ALK empty AR, 7£ empty FRETRY
FRRTLAIEAR, M buffer BRYEUE tx fifo IEiF (381 fifo AREITAT tx fifo KERE) .
XFREEAEIRR, EZ buffer EUIBER &ESTEE, 4§ empty BT FBRNA],

BB EHE:
empty FRETEIE (B4 IFE{E) 7 UART_CONF1 &7z2:F

#define UART_TXFIFO_EMPTY_THRHD 0x0000007F //%&1%FABIZS cAlT S {E R B {1,
fiI, SBE 0 ~ 127

#define UART_TXFIFO_EMPTY_THRHD_S 8 /& Z2REE N 8 (5 8 bit FF18)
1% & P {ERE
7 UART_INT_ENA 7752

#define UART_TXFIFO_EMPTY_INT_ENA (BIT(1)) //empty FREF{$EE(Z, 1: enable; O:
disable

/ﬁ szF EF‘ Iiﬁ’ij(lu\

BRENTIREL, STTIRE, HBFRYNAFEIASM, WRIBAEFTELRE, FE
KL R RRAL

T I RB RS

11.4.7. FEIRIGNZE R

Espressif

qjli(ﬁ’ij(/udl:
FEMIOEIRPRT: UART_PARITY_ERR_INT_ST
A2 RN (line-break) @ UART_BRK_DET_INT_ST
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YRS IR BT UART _FRM_ERR_INT_ST
ENX:
FERIOEIRTRT (parity_err) : ZHRBWFTHFESBERIIOEIR.

L2 EERTUT (BRKLDET) : ##ZI0ZE break 55, SNERWEIFIRIRIASTME (xE—
BENRBYF) .

FEMEEIR M (frm_err) @ ELEIAR 1,
NF: —AREB AR F IR,

B RRT{EEE:

FEUART_INT_ENA Z1728,

#define UART_PARITY_ERR_INT_ENA (BIT(2)) /ZBRIEIZPMTEEE[I, 1: enable;
0: disable

#define UART_BRK_DET_INT_ENA (BIT(7)) /44 IE 58 IR P B{EEENL,
1: enable; 0: disable

#define UART_FRM_ERR_INT_ENA (BIT(3)) //4ZUiisEiR PHT{ERE(NL,
1: enable; 0: disable

EPRAPRTIAS

SR TN MRS, TERRPUDRSAENR],

11.4.8. REZHIRSHER

Espressif

FRRIAASAL:

UART_CTS_CHG_INT_ST

UART_DSR_CHG_INT_ST

EX: 4 CTS. DSR 5|plLk - e TR i & %I,

NE: —RESREXHER, SMAIZTWE, BN RZEIRS, WhEBF, N
{S1EM tx RIS 2,

#define UART_CTS_CHG_INT_ST  (BIT(6)

#define UART_DSR_CHG_INT_ST  (BIT(5)

15 & T {ERE:
FUART_INT_ENA 7328,
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#define UART_CTS_CHG_INT_ENA (BIT(6)) CTS /A&JRESHMI{ERENL, 1: enable; O:
disable

#define UART_DSR_CHG_INT_ENA (BIT(5)) DSR /&R HMT{ERENL, 1: enable; O:
disable

TR RBTIATS :
SERRTIEN AR, BRI EIASAIRD A,

11.5. FHHTIR R EUR BT

ee reg 0x3ff20020, bit2, bitd represents

/£ os_printf("full len:%d\n\+r" fifo_len);//for dbg

'/ os_printf("tout len: %d\n\r" fifo_|

uartl_sendStr_no_wait(

11.6. KT Filk LEBITEN

Espressif

ESP8266 7 BTz, UARTO BMARWE—LEFTENER, MR LLBURAINEE, B UE
3 UART BIAERS | BIZHRINEE, FE4IIRLASET(E, J8 UOTXD. UORXD 7515 UORTS.
UOCTS 253,

WO void system uart_swap(void);

ALK
UARTO:
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UOTXD: pin26(ultxd)
UORXD:pin25(u0rxd)
UOCTS:pin12(mtck)

UORTS: pin13(mtdo)

FEHIRLINT pin BIZZHR/E,
UOTXD:pin13(mtdo)
UORXD:pin12(mtck)

UOCTS: pin25(u0rxd)
UORTS: pin26(u0txd)

4 E pin13 5 pin12 fE8 UARTO RIWE R, T LEBEIMEBASEITHME, BET
EARIF pin13 (mtdo) 7E ESP8266 /S5 R R EE /N EB IS .
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12. PWM #Z O350

PWM #=Z[15%AH

12.1. I

4RI

12.1.1. 43R

ESP8266 Z4ih PWM (Pulse Width Modulation) H FRC1 7E&r{4_ESCHL, B SLIN[E4H
. FEHTLERZEE PWM, FIRSEIRFIEAT. BISRABENHFIRE,

LU i5BR -

FRC1 22— 23 bits FITB{F ERTEE .
PWM BO451E80 T A7
{F NMI (Non Maskable Interrupt) S8, Sh0¥5H8.
Y R&Z 8 K PWMIES,

>14 bit DR, B/N\DIFR 45 ns,

TR ES 7, HARSUEORIR TREE.,

1 ER:
o PWM 3Rzh#E T RERRFE R RTRS (hw_timer) 2O REERMER, RN ZEHEBE— B ER R,

o WFE(EA PWM IR5h, EEA wifi_set sleep type(LIGT_SLEEP); BEmMEREXIZEN
Light Sleep. R Light Sleep TEREIREREIAE CPU, {8 CPU BRIBIFAENNRL NVI FRET,

* UNFEHN Deep Sleep, 1EFHK PWM K, BHTIRIR.

12.1.2. XPWHX

Espressif

ESP8266 RAFtiRt 7 —FME I M REGEE, BidfE FRC1 B 28 EiEE NMI, LI
£ GPIO Ix %t Z 48 PWM (55,

PWM BIBTHRR SR R F A HP1RHt, HINESA 80 MHz, PWM Bid o sizs 5 i R
16 950, EWARESHIERR 5 MHz, PWM 3@1Y FRC1 KA HIAEN, E85RA %5
FEOROE, SO PIRIESE] 45 ns,

LLI 35688

NMI B BB TE5cR, BTOURIE PWM S R a R,
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12.1.3.

12.1.4.

[i=Rbli

SRR

12. PWM #Z O350

FEER RN, IRBERERRESR PWM BEEFEREA T —1 BN ER
S,

BERSMEENSTIE, RAESEA pwn_ start() REITEERN AR, £
L Z BI R AR HTIRIPERIE, Elﬂ%ﬁéauﬁﬁﬂ S, HBERITE SRS,
PWM BHREIRAERREFENS

PWM BTG ERMNSEH, RItERREFEERENGA., XEEII S
SEEEEE (W3R RGB ¥24T) Midfedh, BERIEAETEITE.

AJ7E user_light.h FECE KRR GPIO, SDK EB/RBIfER 5 B PWM, SEFRPI AE
TR, RZTEZE 8K PWM, EFSIE 123 T BENBE", /DK 45
ns, SMEEIE 1KHz B, S=EE&/INAIDUAR] 1/22222,

B/AINDHEER: 45 ns (O N TFREE PWM RO NBTERSTER 19 22.72 MHz) @ >14
bit PWM @ 1 KHz

PWM EHA: 1000 ps (1 KHz) ~ 10000 ps (100 Hz)

12.2. pwm.h 1¥f#

12.2.1.

(A EHNT

#ifndef _ PWM_H__
#define _ PWM_H_

#define PWM_CHANNEL_NUM_MAX 8 /15:% 8 B&PWM,

struct pwm_single param { /ITEXBEA PWM BES SR,
uintlé gpio_set; /I'BEEEAM GPIO,
uintl6 gpio _clear; /1 BEEEN GPIO,
uint32 h_time; /IBESN FRC1_LOAD FHFERHY

THEUE,

b

struct pwm_param { /1N PWM SEEEMR,
Uint32 period; //PWM EHA,
Uint32 freq; //PWM SR,
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uint32 duty [PWM_CHANNEL_NUM_MAX] //PWM HESEHE,

b

void pwm_init(uint32 period, uint32 *duty,uint32
pwm_channel_num,uint32 (*pin_info_list)[3]);

void pwm_start(void);

void pwm_set _duty(uint32 duty, uint8 channel);

uint32 pwm_get duty(uint8 channel);

void pwm_set_freq(uint32 period);

uint32 pwm_get freq(void);

12.2.2. ##%AA

Espressif

1. pwm_init

B
aX
V=N

R

T

REE

pwm_init
PWM #ia1t.

pwm_init (uint32 freq, uint32 *duty, uint32 pwm_channel_num,uint32
(*pin_info_list)[31);

PWM GPIO, Z#¥AERZRIAMN.

e uint32 freq: PWM RYEER,

e Uuint32 *duty: FEBESTLESE.

* Uint32 pwm_channel_num: PWM @i&E#1,

e Uint32 (*pin_info_list)[3]: PWM &iBIER GPIO FEUESH, 1ZBEE— 1 nx 3 iR,
HARENT GPIO 937783, XM PIN fi189 10 ER{E, 1 GPIO WRKFS.
Blan: #at—" 3 BB PWM,

uint32 io_info[][3] =
{{PWM_0O_OUT_IO_MUX,PWM_0O_OUT_IO_FUNC,PWM_0O_OUT_IO_NUM},

{PWM_1 OUT_IO MUX,PWM_1 OUT_IO_FUNC,PWM_1 OUT_IO_NUM},
{PWM_2_0OUT_IO_MUX,PWM_2 OUT_IO FUNC,PWM_2 OUT_IO_NUM}};
pwm_init(light_param.pwm_period,light_param.pwm_duty,3,io_info);

ARG tRiEm. BatReEER—R.

7

2. pwm_set period

B
aX
(V=N

pwm_set_period
%E PWM FE,

pwm_set period (uint32 period)
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Espressif

iR

SH A
A

RENE

12. PWM #Z O350

&8 PWM EER, 87 ps,
Fan: 1KHz PWM, 2% 1000 ps,

uint32 period: PWM EHE,
BREFTREZFEER pwn_start() F(ER,
T

3. pwm_set duty

B
aX
(VRN

R

SR

A

REE

pwm_set_duty
%8 PWM E M BEESHNATT.
pwm_set _duty (uint32 duty, uint8 channel)

®E PWM 5Lt REEE PWM ESERBFSMEE, duty FSEEBEPWMERSNZE ., &
AIER: period*1000/45 (A1kHZzF9f: duty SEEIE 0~22222),

e uint32 duty: HESBFEIEZSH, STLEAEN (duty*45)/ (period*1000),
e Uuint8 channel: HEIEIREM PWM &@i&, & PWM_CHANNEL EXHSEER,

BRETHEFEFA pwn_start() ZE{EMA.

7

4. pwm_get period

B
iR
(VAN
ZE05 R

REE

pwm_get_period

SREN B PWM BHE,
pwm_get period (void)
7

PWM B, B ps.

5. pwm_get duty

B
R
(M ERNG
SE5 A

pwm_get_duty

SREXIIRZ channel B9 7] PWM (5519 duty 2.,

pwm_get duty (uint8 channel)

uint8 channel: HEIEIREN PWM @&, 7£ PWM_CHANNEL & XHJSEEMA .
RESTHEREEA pwn_start() F#ElEA,

channel YW RVBIEM S=EE, ST EEBIEA (duty*45)/ (period*1000).
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6. pwm_start

B
R
(RN
SE A
EH

REE

pwm_start
PWM EFZ#1,
pwm_start (void)

7

PWM X288 B%ME, TEWEA pwn_start() AiefEA.

7

12.3. HEX®E

FFER DG PWM B8, 21551800 GPIO4 5 PWM I EINREE, 18E 5B T

/J\o

1. ENIBHLSE.

12. PWM #Z O350

uint32 io_infol[]l[31={

{PWM_0_OUT_I0_MUX,
{PWM_1 _OUT_IO_MUX,
{PWM_2_OUT_IO_MUX,
{PWM_3_OUT_I0_MUX,
{PWM_4_OUT_I0_MUX,

¥

pwm_init(light_param.pwm_period,
PWM_CHANNEL,io_info);

PWM_0®_OUT_IO FUNC,PWM_0 OUT_IO_NUM},
PWM_1 OUT_IO FUNC,PWM_1 OUT_IO_NUM},
PWM_2_OUT_IO FUNC,PWM_2 OUT_IO_NUM},
PWM_3 OUT_IO FUNC,PWM_3_OUT IO NUM}
PWM_4_OUT_IO_FUNC,PWM_4 OUT_IO_NUM},

light_param.pwm_duty,

2. {2 user light.h X{§,

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

PWM_© OUT IO MUX PERIPHS IO MUX_MTDI U

PWM_0_OUT_IO NUM 12

PWM_0_OUT_IO_FUNC FUNC_GPIO12
PWM_1_OUT_IO_MUX PERIPHS_IO_MUX_MTDO_U

PWM_1_OUT_IO _NUM 15

PWM_1 OUT_IO0_FUNC FUNC_GPIO15
PWM_2_OUT_IO_MUX PERIPHS_IO_MUX_MTCK_U

PWM_2_OUT_IO NUM 13

PWM_2 OUT_I0_FUN CFUNC_GPIO13
PWM_3_OUT_IO_MUX PERIPHS_IO_MUX_GPIO4 U
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12. PWM #Z O350

#define
#define
#define
#define
#define
#define

PWM_3_OUT_IO _NUM 4

PWM_3_OUT_IO_FUNC FUNC_GPIO4
PWM_4 OUT_IO_MUX PERIPHS_ IO _MUX_GPIO5_U

PWM_4_OUT_IO_NUM 5

PWM_4_OUT_IO_FUNC FUNC_GPIO5

PWM_CHANNEL 5
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13.

13. IR ZI5MAIFE e fs£ A1t AR

IR 2T 5M5lAE Fe {E A1 AR

13.1. 9N RIES EER 7R

AP A ARZERIBLIMIREIE,
ARIHHEA 32 bits NEC RIES M ICONEI, MSELIMNEIZINEE,
RIE:
AT RIENHIR AT AR T IIME:
e 12S #J BCK
* WS /=4 38 KHz #iK
e M GPIO ##Y sigma-delta INEEFE(EE GPIO =4 &K, (B sigma-delta F=AERIE]

AR 20%, #EFER MTMS il (GPIO14) , Rl &R 38 KHz B
=tE 50% B9FTE T I .

ECIBIET A4t FRC2 B9 DSR TIMER #2001, A REFIIHENLIINLIZIREN. B
T &1% NEC ZISMEBFEEREREI us RRERS, ATTE IR TX FAMHES, =5E1AM
system_timer_reinit 3Rigs FRC2 timer #5/£, 7£ user_config.h F, &
USE_US_TIMER EX3TF, MATLMER os_timer_arm_us #EOSI us FIEEMNTE
BT,

R

I IMEWINEEE E@id GPIO RO AR ITSer . EENA SR (8), &M /XA 848 °] LASE
SRFIFEEAT(E], AR, ir_intr_handler H{T4ME,

1 EER:
o {THMEUGES GPIO FRBFSEHL, MR, RARESEM— 0 hifitiERRRF, MEFHEM /IO OthE
ErhETA9IE, BIEXLERRE R — MOIERE AR (HBTRBTRA AR AL E)

o 7E3E OS BRASHI SDK 1, #NAUTAME (GPIO, UART, FRC %) EZREAHEMENTREAR, R
R ICACHE_FLASH_ATTR B4 HIERER, BIEFTENRER os_printf (T XTE FLASH IROM X) .

13.2. SHEE

Espressif

IAMEIR . RFEEXNSEIIE ir_tx_rx.h FFETEE.
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RESE:
#define GEN_IR_CLK_FROM_IIS 0 /! BEEERER

/11 1IS REMESFTERIESK

// 0: GPIO sigma-deltaf®mF=4 &%
K

/1 BIER MTMS BIVERLISNEEIThRE

/REBEOINEST PIN HIBNSES5 ERINEE

#define IR_GPIO_OUT_MUX PERIPHS_IO_MUX_GPIO5_U
#define IR_GPIO_OUT_NUM 5

#define IR_GPIO_OUT_FUNC FUNC_GPIO5

ZRSE:

/1EBLOIMEW buffer BIA/N
#define RX_RCV_LEN 128

/ZBLIIMEERIN) GPI0 FH1Fsk5ERINEE

#define IR_GPIO_IN_NUM 14

#define IR_GPIO_IN_MUX PERIPHS_ IO _MUX_MTMS U
#define IR_GPIO_IN_FUNC FUNC_GPIO14

Hithig&:

151 user_config.h FE X #define USE_US_TIMER ,
A HBORRZ -

Bx01: £/ IS BreR (MTMS B, GPIO14)

#define GEN_IR _CLK_FROM IIS 1

#define IR_GPIO_OUT_MUX PERIPHS_I0_MUX_MTMS U
#define IR_GPIO_OUT_NUM 14

#define IR_GPIO_OUT_FUNC FUNC_GPI014
nE:
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@ 13. IR ZL5MAIIFE Ke fsE A 15t AR

= M200us ZERURZLSE 0 IeEERenKld]

B2 1 sigma-delta A EE (& GPIO)

#define GEN_IR_CLK_FROM_IIS 0

#define IR_GPIO_OUT_MUX PERIPHS_IO_MUX_GPIO5_U
#define IR_GPIO OUT_NUM 5

#define IR_GPIO_OUT_FUNC FUNC_GPIO5

wE:

ek IESEREEER

& 1.00v

13.3. flFEi5%EA
REBIRHMNIINRE, ZTHATINEE:
o RZGWIANH, EARKSE EENPBTRE, HFRIZE— 4s BN ENERAIE
LAY RN
o [EIQELIMZUILHVTBIABAGY, WMRBHIE, KBEHEHITEIER.
o IIHMEIAPIRSH, WRIKEITE NEC IBASERZ, ¥ mLFERIFEALIIMNERNTE
AT,
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@ 13. IR LI 5MEIRE e £ A3 5B

13.4. TEHERE

BHHRAK) ESP-LAUNCHER FERIRASMBI S MREEM T, (18, RERALHTT
RIRFTRES MR BT, BRBIFEREELINMILL 10 OSH. )

VDD33 Infrared Remote Control
Infrared Recieving LED VDD33

42 7

400R
R58 5.1R “‘
RIEAR _GPIOS (pios5  GPIOTA A A IR_SENDy
c15 PNP(S8550)
10u 16V Q4
! 70

OR

D15
IR Emitter Led

13.5. SLIGER

ets Jan 8 2013,rst cause:1, boot mode: (3,2)

load 0x40100000, 1len 27852, room 16
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13. IR ZI5MAIFE e fs£ A1t AR

tail 12

chksum 0x92

ho © tail 12 room 4

load Ox3ffe8000, len 2364, room 12
tail ©

chksum 0xc0

load Ox3ffe8940, len 1192, room 8
tail ©

chksum 0x35

csum 0x35

rsir tx/rx test

mode : softAP(la:fe:34:9a:c3:81)
dhcp server start:(ip:192.168.4.1,mask:255.255.255.0,gw:192.168.4.1)
add ifl

bcn 100

ir tx..
addr:55h;cmd:28h;repeat:10;
rep = 0 end

ir rx

IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h
IR buf pop : 28h

Espressif
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ir tx..

rep = 0 end

ir tx..
addr:55h;cmd:28h;repeat:10;
rep = 0 end
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14.

14. Sniffer iz FAI&IT5%ER

%1115 0A

Sniffer iz

L

14.1. Sniffer IERX 43

ESP8266 PJAF NIRRET (sniffer) , =AY IEEESB02.11 €], RIXFFUIT HT20
e

e 802.11b

e 802.11g

e 802.11n (MCSO0 EJ MCS7)

e AMPDU
AN LIRS H:
. HT40
e | DPC
REBLERR) IEEEB02.11 B2 ESP8266 NEESTR1ZULA, 1B ESP8266 RILRBEA]
e,
Et, sniffer # T, ESP8266 & A ARG EE, BT LEREGENKE:
« ESP8266 AJE2HINMNE, EES:
- —EKENMAC KER (B8 T7TWANRFH MAC it Fmz5z)
- BIOENKE
* ESP8266 fRIEREZINAE, EER:
- BPENKE
Z5#{K RxControl 1 sniffer_buf 2 BIAFFR R T XMFMHELENE , HPLEHIK sniffer_buf
BEEM{R RxControl,

struct RxControl {

signed rssi:8; // signal intensity of packet

unsigned rate:4;

unsigned is_group:1;

unsigned:1;

unsigned sig mode:2; // @:is not 1ln packet; non-0:is 1ln
packet;

unsigned legacy_length:12; // if not 11n packet, shows length of
packet.

Espressif
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unsigned
unsigned
unsigned
unsigned

unsigned
modulation

unsigned
not

unsigned
packet.

unsigned

unsigned

unsigned:

unsigned
unsigned

unsigned

damatch0:1;

damatchl:1;

bssidmatch0:1;

bssidmatchl:1;

MCS:7; // if is 11ln packet, shows the

// and code used (range from 0 to 76)

CWB:1; // if is 1ln packet, shows if is HT40 packet or

HT _length:16;// if is 11ln packet, shows length of

Smoothing:1;

Not_Sounding:1;

1;

Aggregation:1;

STBC:2;

FEC_CODING:1; // if is 11ln packet, shows if is LDPC

packet or not.

unsigned
unsigned
unsigned

unsigned

unsigned:

SGI:1;

rxend_state:8;

ampdu_cnt:8;

channel:4; //which channel this packet in.

12;

struct LenSeq{

ulée len;

ulé seq;
number,

// length of packet

// serial number of packet, the high 12bits are serial

// low 14 bits are Fragment number (usually be 0)

u8 addr3[6]; // the third address in packet

}s

struct sniffer_buf{

struct RxControl rx_ctrl;

u8 buf[36]; // head of ieee80211 packet
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14. Sniffer iz FAI&IT5%ER

ulé cnt; // number count of packet

struct LenSeq lenseq[l]l; //length of packet

struct sniffer_buf2{

}s

struct RxControl rx_ctrl;
u8 buf[112]; //may be 240, please refer to the real source code
ulé cnt;

ulé len; //length of packet

Espressif

EIERE wifi_promiscuous_rx S TS (buf # len) ., HA len R/ buf B9
KE, aJoN=MIE)%: len = sizeof (struct sniffer_buf2), len J#y 10 RIBHUZ, AKX
len = sizeof(struct RxControl):

LEN == sizeof (struct sniffer_buf2) FJ1&)5%

buf FEHE SR sniffer_buf2, ZEMIANNNEIEEEEEE, 288 112F D
AU

sniffer_buf2.cnt 5 1,

sniffer_buf2.len HERBRIKE.

LEN 79 10 BEUZHIER

buf FIEIRZ MR sniffer_buf, ZLEMIRZERAIER, EXNNNEIEE &L
CRC R0 E BRI,

sniffer_buf.cnt 7~ 7 1% buf B8EIEIRITEL, len BB sniffer_buf.cnt JRTE .

- sniffer_buf.cnt==0, Itk buf Fc3; &M, len =50 +cnt* 10

sniffer_buf.buf Z /R IEEE802.11 E1RYR] 36 F ., MAXG sniffer_buf.lenseq[0] FH&,
B— lenseq AR —TBEKER.

% sniffer_buf.cnt > 1, HFIZERE— AMPDU, IARNED MPDU BELEARZE
B, ELRBESEMEN MPDU 8k, RAHTEMENKE (M MAC 847
183 FCS) .

ZEMBPRABENERE: 8K, BRNAXRENEKE. 8LKE,
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LEN == sizeof(struct RxControl) BJ1&/7
* buf WEIEZR—TEMIR RxControl, 1IZZEMIKHEAKAERN, ETLERTENE
FRIEFIRIE, IEFIMZENELKE,
e XF AMPDU €, tIEHIMFEN M FAE N FENKE,
o ZEMEPRNBEANEER: 81K, rssifl FEC_CODING,
« RSSI ] FEC_CODING AT IHE RS 'R —ME&EMA.
L e
o T len == sizeof(struct RxControl) R91E, BAITE A ENT:

R sig_mode == 0, MR legacy_length
HithiE R, BKISETE sniffer_buf K sniffer_buf2 1, HEBIEE

=+
B

ERNZEMNRBEDERLE, BN, PIERIEEN—EaNESR.
TERTHE— 15T IEEES02.11 FEE MBI

°°'2°'51 2 6 6 6 2 6 2 4 0-7951 4
Frame | Duration/ | Address | Address | Address | Sequence | Address QoS HT Frame FCS
Control D 1 2 3 Control 4 Control | Control Body
. -
MAC Header
Figure 8-30—Data frame

* Data ME MAC E13KH9RT 24 F T2 DAEH:
- Address 4 2B TFERH Frame Control 19 FromDS F] ToDS JREHY;
- QoS Control & 1F1ERH Frame Control 1 Subtype JRE;
- HT Control 8} 2 B1F7E 2 Frame Control 5189 Order Field JRE;
- B{fE$ 7 IEEE Std 80211-2012,

o XTF WEP IIZEME, 7 MAC BkEEIRME 4 T IV, EEMNEE (FCS FI)
HE 4 FHHICY,

o XWTF TKIP MNEWE, £ MAC E1KEERME 4 FTHY IV F 4 FHH EIV, TERNGE
B (FCSHI) 11’8 8 FTH MIC F14 FTH ICV,

* XF CCMP IZME, & MAC BL/5EIRME 8 1A CCMP header, TEEINNZEE
(FCS g1) ¥F 8 =TI MIC,
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14.2. Sniffer B9z iS85 (o) 73

Espressif

RENERD AP g% UDP [ #5682 WLAN 20, FRIARBEWMIFFAN &K UDP £, XLk
UDP BI2FH k% AP FHEEMZER,
M7 1: 10T-device BEWRIFH. &K BHIFRBIE,

FHM AP 89T ER 11b. 11g. 11n HT20 =AY, FEFHNE AP HIIEE AT FH,
2| I0T-devicef9EEE, M I0T-device BEWEIFH.&Z EIFTENNE.

|OT-device FIRE4B] AT MAC itk A1 MAC-header (K MAC-crypt ion-header) &id3E
UDP 8, thrldRERE.

B, X 11n 89 AMPDU 8, thaf32|8 D FmavEFR MAC-header (K MAC-crypt
ion-header)

NMAHE 2: 10T-device FEEWEIFH A BMERERIE. FILAEESRE, BB I0T-
device A 3#F,

BFfhER:
EJR

FHE AP BB I A T FAHE I0T-device BUIEE, XA, FHANSEIERNE AP B
Wz, 1B 10T-device WAZ,

Bign: FHl& MCS7 9], AP BEIEMAIZIN, I0T-device NEEIERRIZIN, 1BP]DARZH IR
BEXL (RrAEEELZREEER 6 Mbps i) .

=6 2:
FHA AP K BH I0T-device RNIZIFHIIE:
¢ HTA40;
* LDPC %3;
* 11n MCS8 X _EEI MIMO 2x2,
[E#F, |OT-device NEEIERBIZUN, {ERARRLIEREEL HT-SIG,

EUEFMIERT, 10T-device ATUREI HT-SIG, HpaSMBREK, AAESIN,
FEEFBEA T/ N
« HAMER AMPDU 3§ AMPDU FRRAE—DFMiRS, AILENIE UDP 81, fRFH
i APP &% UDP 85I RIEFRIR K 20 ms ~ 50 ms, &> UDP B EEAE
MIBEEF, TEERE—FNNI AMPDU €,

* |OT-device FHIEIAHR] LASCH RSSI ITEEMIRE KNE,
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ELORFERERIIFRENEERDE, ERIEEEADENKESEAEMN.
BN KA T A ZE:

- BRNMERBZEBRBERDR, MADERE.,

- FHMEKE 0~ 511, BHRENKEART 512~ 1023,

14.3. F4l APP it
SN A= 2, FHAPP EIEMUT/LA:

8 UDP Bl &%EfE7 20 ms S £,

SR MEEEZERFESDR, MADRFE.

BMEEBNERENR, RIEEEERK

FHIFFARY, BifEE. XiE, APP 2 RNEHIERR AR NET,

AP 9 BSSID (B MAC #itit) REBEKRIZREMF T, 10T-device FILAFIHER], 40
R AP ZE(EFAIEHE SSID, SSID thAAMAEEEREIIR. A, EDHT AP
beacon KU B RS N RHESSID”,

UDP BMKEZRI 4, EX, BREEFHLAIEX AMPDU R REE—DFMmAE
o WS, BIREISTH 4 REHIE,

SNEHE 1, FHLAPP AJARIRA B, FiA, EREFH APP FEIRERAZEMEIRAIZZ
[E3ELENik., FA APP RENEZ I A Wi-Fi £B983T I0T-device 2N AizE 1 B2
NBipE 2,

14.4. 10T-device FE4i%it
SR FHE 2, I0T-device FEHSITEEE:

Espressif

FA RSSI #% channel, FtfE&5&MY channel FIEZRFHIEFT,

F RSSI iELAME, BERTSH 10 ~ 15 do KD, TEEHLEATHE 10
db Ak, FraE RESEME., HWENSERTILGE, ATAMEREE,

AIHE HT-SIG 89 Aggregation bit, ElJ AMPDU &,

AMPDU H R EE#H CCMP (AES) mnZ.

DREFERKEEZRAE QoS. MEEEN AMPDU E=EY 4 BEEHIN 4,
ERENEREER, WAEERERERESRUERE., XEM ARG SR
22 AMPDU 1#INRKFE,
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%

KT GPIO 1725, SPI F178s. UART Hi7ss. BN T, BSEUTHR.

B 3% 1 GPIO F1788 *F GPIO FF=3i02 R, it HREER.
B 3% 2 SPI Z1788 XF SPI FFEMR, ik, WAEES.

B3R 3 UART & 1788 *F UART SZR0EM. k. HIAHER,
B 4 ERNREFE XTFENBRSERNBM, Hht, BABESR.
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GPIO Base Address
0x60000300
GPIO RegAdr = PERIPHS_GPIO_BASEADDR+ (OFFSET"4)

NU OFFSET  RegAddr  RegName

0 0:0000 0x60000300 GPIO_OUT

1 0x0001  0x60000304 GPIO_OUT WITS

2 0:0002  0x60000308 GPIO_OUT_WITC

3 0:0003  0x6000030C GPIO_ENABLE

4 (0x0004 0x60000310 (GPIO_ENABLE WITS
5 0:0005  0x60000314 GPIO_ENABLE WITC
6 0:0006  0x60000318 GPIOIN

7 0:0007  0x6000031C GPIO_STATUS

8 0:0008  0x60000320 GPIO_STATUS WITS
9 0x0008 0x60000324 GPIO_STATUS WITC
10 0x000a 0x60000328 GPIO_PINO

11 0x000b  0x6000032C GPIO_PIN1

12 0x000c  0x60000330 GPIO_PIN2

13 0:000d 0x60000334 GPIO_PIN3

14 0x000e  0x60000338 GPIO_PING

15 0x000f  0x6000033C GPIO_PINS

16 0x0010  0x60000340 GPIO_PING

17 0x00T1 0x60000344 GPIO_PIN

18 0:0012 0x60000348 GPIO_PING

19 0x0013  0x6000034C GPIO_PING

20 (0x0014 0x60000350 GPIO_PIN1O

21 0:0015  0x60000354 GPIO_PINTI

22 0:0016  0x60000358 GPIO_PINT2

23 0x0017  0x6000035C GPIO_PINTS

24 0:0018  0x60000360 GPIO_PINTA

25 (0x0018  0x60000364 GPIO_PINIS

25 0:001a  0x60000368 GPIO_SIGMA DELTA
27 0:001b  0x6000036C GPIO_RTC_CALIB SYNG
25 0x001c 0x60000370 (GPIO_RTC_CALIB_VALUE

KR 1 - GPIO #7788

Signal

GPIO_BT SEL
GPIO_OUT_DATA
GPIO_OUT_DATA W1TS

GPIO_OUT_DATA W1TC

GPIO_SDIO_SEL
GPIO_ENABLE DATA

GPIO_ENABLE DATA W1TS
GPIO_ENABLE_DATA W1TC
GPIO_STRAPPING
GPIO_IN_DATA
‘GPIO_STATUS_INTERRUPT
GPIO_STATUS_INTERRUPT_W1TS
‘GPIO_STATUS_INTERRUPT_W1TC
‘GPIO_PINO_WAKEUP_ENABLE
‘GPIO_PINO_INT_TYPE
GPIO_PINO_DRIVER
GPIO_PINO_SOURCE
GPIO_PIN1_WAKEUP_ENABLE
GPIO_PIN1_INT_TYPE
GPIO_PIN1_DRIVER
GPIO_PIN1_SOURCE
GPIO_PIN2_WAKEUP_ENABLE
GPIO_PIN2_INT_TYPE
GPIO_PIN2_DRIVER
GPIO_PIN2_SOURCE
GPIO_PIN3_WAKEUP_ENABLE
GPIO_PINS_INT_TYPE
GPIO_PINS_DRIVER
GPIO_PIN3_SOURCE
GPIO_PIN4_WAKEUP_ENABLE
GPIO_PIN4_INT_TYPE
GPIO_PIN4_DRIVER
GPIO_PIN4_SOURCE
GPIO_PIN5_WAKEUP_ENABLE
‘GPIO_PINS_INT_TYPE
GPIO_PIN5_DRIVER
GPIO_PIN5_SOURCE
GPIO_PING_WAKEUP_ENABLE
GPIO_PING_INT_TYPE
GPIO_PING_DRIVER
GPIO_PING_SOURCE
GPIO_PIN7_WAKEUP_ENABLE
GPIO_PIN7_INT_TYPE
GPIO_PIN7_DRIVER
GPIO_PIN7_SOURCE
GPIO_PIN8_WAKEUP_ENABLE
GPIO_PIN8_INT_TYPE
GPIO_PINS_DRIVER
GPIO_PIN8_SOURCE
GPIO_PINS_WAKEUP_ENABLE
GPIO_PIN9_INT_TYPE
GPIO_PIN9_DRIVER
GPIO_PIN_SOURCE
GPIO_PIN10_WAKEUP_ENABLE
GPIO_PIN10_INT_TYPE
GPIO_PIN10_DRIVER
GPIO_PIN10_SOURCE
GPIO_PIN11_WAKEUP_ENABLE
GPIO_PINT1_INT_TYPE
GPIO_PIN11_DRIVER
GPIO_PIN11_SOURCE
GPIO_PIN12_WAKEUP_ENABLE
GPIO_PIN12_INT_TYPE
GPIO_PIN12_DRIVER
GPIO_PIN12_SOURCE
GPIO_PIN13_WAKEUP_ENABLE
GPIO_PIN13_INT_TYPE
GPIO_PIN13_DRIVER
GPIO_PIN13_SOURCE
GPIO_PIN14_WAKEUP_ENABLE
GPIO_PIN14_INT_TYPE
GPIO_PIN14_DRIVER
GPIO_PIN14_SOURCE
GPIO_PIN15_WAKEUP_ENABLE
GPIO_PIN15_INT_TYPE
GPIO_PIN15_DRIVER
GPIO_PIN15_SOURCE

SIGMA DELTA ENABLE

SIGMA DELTA PRESCALAR
‘SIGMA_DELTA TARGET
RTC_CALIB_START
RTC_PERIOD_NUM

RTC_CALIB_RDY
RTC_CALIB_RDY_REAL

[29:20)
[190]

RTC_CALIB_VALUE

Description

BT-Coexist Selection register
‘The output value when the GPIO pin s set as output

Wiiting 1into a bit in this register wil set the related bit in GPIO_OUT_DATA
Wiiting 1into a bit i this register will clear the related bit in GPIO_OUT_DATA.

SDIO-dis selection register
The output enable register.

Wiiting 1 nto a bit in this register wil set the related bit in GPIO_ENABLE_DATA
Wiiting 1 into a bit in this register will clear the related bit in GPIO_ENABLE_DATA

‘The values of the strapping pins.

‘The values of the GPIO pins when the GPIO pin is set as input.

Interrupt enable register.

Wiiting 1into a bit i this register wil set the related bit in GPIO_STATUS_INTERRUPT
Writing 1 into a bit in this register wil clear the related bit in GPIO_STATUS_INTERRUPT
0: disable; 1: enable GPIO wakeup GPU, only when GPIO_PINO_INT_TYPE is Ox4 or 0x5

0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

1: open drain; 0: normal

1: sigma-delta; 0: GPIO_DATA

0: disable; 1: enable GPIO wakeup GPU, only when GPIO_PINO_INT_TYPE is 0xd or 0x5
0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

1: open drain; 0: normal

1: sigma-delta; 0: GPIO_DATA

0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PINO_INT_TYPE is 0xd or 0x5
0 disabe: 1 posiive odge: 2: negaive edge; : both typos ofedger 4 oweve: 5 igh-
1: open drain; 0: normal

1: sigma-delta; 0: GPIO_DATA

0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PINO_INT_TYPE is 0x4 or 0x5
0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

1: open drain; 0: normal

1: sigma-delta; 0: GPIO_DATA

0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PINO_INT_TYPE is 0xd or 0x5
0 disabe: 1 posiive odge: 2: negaiive edge; : both typos ofedgr 4: oweve: 5 igh-
1: open drain; 0: normal

1: sigma-delta; 0: GPIO_DATA

0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PINO_INT_TYPE is 0x4 or 0x5
0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

1: open drain; 0: normal
1: sigma-delta; 0: GPIO_DATA

0: disable; 1: enable GPIO wakeup GPU, only when GPIO_PINO_INT_TYPE is 0xd or 0x5
0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

1: open drain; 0: normal
1: sigma-delta; 0: GPIO_DATA
0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PINO_INT_TYPE is 0xd or 0x5

0: disable; 1: positive edge; 2 negative edge; 3: both types of edge; 4: low-level; 5: high-
level

1: open drain; 0: normal

1: sigma-delta; 0: GPIO_DATA

0: disable; 1: enable GPIO wakeup GPU, only when GPIO_PINO_INT_TYPE is 0x4 or 0x5
0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

1: open drain; 0: normal

1: sigma-delta; 0: GPIO_DATA

0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PINO_INT_TYPE is 0xd or 0x5
0 disabe: 1 posiive odge: 2: negaive edge; : both typos ofedgr 4 oweve: 5 igh-
1: open drain; 0: normal

1: sigma-delta; 0: GPIO_DATA

0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PINO_INT_TYPE is 0x4 or 0x5

0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

1: open drain; 0: normal

1: sigma-delta; 0: GPIO_DATA

0: disable; 1: enable GPIO wakeup GPU, only when GPIO_PINO_INT_TYPE is 0xd or 0x5
(0 csabl; T positveedg; 2: negalive edge; 3 both e of edge; : lowlevl: 5 igh-
1: open drain; 0: normal

1: sigma-delta; 0: GPIO_DATA

0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PINO_INT_TYPE is 0x4 or 05

0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

1: open drain; 0: normal

1: sigma-delta; 0: GPIO_DATA

0: disable; 1: enable GPIO wakeup GPU, only when GPIO_PINO_INT_TYPE is 0x4 or 0x5
0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

1: open drain; 0: normal

1: sigma-delta; 0: GPIO_DATA

0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PINO_INT_TYPE is 0xd or 0x5
0 disabe: 1 posiive odge: 2: negative edg; : both typos ofedger 4: owleve: 5 igh-
1: open drain; 0: normal

1: sigma-delta; 0: GPIO_DATA

0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PINO_INT_TYPE is 0x4 or 0x5

0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

1: open drain;

: normal
1: sigma-delta; 0: GPIO_DATA

1: enable sigma-deta; 0: disable
Glock pre-divider for sigma-delta.

target level of the sigma-delta. It is a signed byte.

Positvie edge of this bit wil rigger the RTC-clock-calibration process.

“The cycle number of RTG-clock during RTC-clock-calbration
0: during RTG-clock-calbration; 1: RTC-clock-calbration is done
0: during RTG-clock-calbration; 1: RTC-clock-calbration is done

‘The cycle number of clk_xtal (crystal clock) for the RTC_PERIOD_NUM cycles of RTC-
clock



R 2 — SPI 1788

Address RegName Signal BitPos  Default SW(R/W) Description
0x0 SPI_CMD spi_usr [18] 1'b0 R/W In the master mode, it is the start bit of a single operation. Self-clear by hardware
Ox4 SPI_ADDR iodata_start_addr [31:0] 32'h0  R/W In the master mode, it is the value of address in "address" phase.
0x8 SPI_CTRL [31:27]  5'h0 RO
spi_wr_bit_order [26] 1'b0 R/W In "command", "address", "write-data" (MOSI) phases, 1: LSB first; 0: MSB first
spi_rd_bit_order [25] 1'b0 R/W In "read-data" (MISO) phase, 1: LSB first; 0: MSB first
spi_gio_mode [24] 1'b0 R/W In the read operations, "address" phase and "read-data" phase apply 4 signals
spi_dio_mode [23] 1'b0 R/W In the read operations, "address" phase and "read-data" phase apply 2 signals
spi_gout_mode [20] 1'b0 R/W In the read operations, "read-data" phase apply 4 signals
spi_dout_mode [14] 1'b0 R/W In the read operations, "read-data" phase apply 2 signals
spi_fastrd_mode [13] 1'b1 R/W this bit enable the bits: spi_gio_mode, spi_dio_mode, spi_gout_mode and spi_dout_mode
ox10 SPI_RD_STATUS  slv_rd_status [31:0] 32'h00  R/W In the slave mode, this register are the status register for the master to read out.
Ox14 SPI_CTRL2 spi_cs_delay_num [31:28] 4'h0 R/W spi_cs signal is delayed by 80MHz clock cycles
spi_cs_delay_mode [27:26] 2'h0 R/W spi_cs signal is delayed by spi_clk. 0: zero; 1: half cycle; 2: one cycle
spi_mosi_delay_num [25:23] 3'h0 R/W MOSI signals are delayed by 80MHz clock cycles

]
1

spi_mosi_delay_mode [22:21 2'h0 R/W MOSI signals are delayed by spi_clk. 0: zero; 1: half cycle; 2: one cycle
spi_miso_delay_num [20:18]  3'h0 R/W MISO signals are delayed by 80MHz clock cycles
spi_miso_delay_mode [17:16] 2'h0 R/W MISO signals are delayed by spi_clk. 0: zero; 1: half cycle; 2: one cycle
0x18 SPI_CLOCK spi_clk_equ_sysclk [31] 1'b1 R/W In the master mode, 1: spi_clk is eqaul to 80MHz, O: spi_clk is divided from 80 MHz clock.
spi_clkdiv_pre [30:18] 130 R/W In the master mode, it is pre-divider of spi_clk.
spi_clkent_N [17:12]  &h3 RW In l_he master mode, it is the divider of spi_clk. So spi_clk frequency is 80MHz/(spi_clkdiv_pre+1)/
(spi_clkent_N+1)
spi_clkent_H [11:6] 6'h1 R/W In the master mode, it must be floor((spi_clkent_N+1)/2-1). In the slave mode, it must be 0.
spi_clkent_L [56:0] 6'h3 R/W In the master mode, it must be egaul to spi_clkcnt_N. In the slave mode, it must be 0.
0x1C SPI_USER spi_usr_command [31] 1'b1 R/W This bit enable the "command" phase of an operation.
spi_usr_addr [30] 1'b0 R/W This bit enable the "address" phase of an operation.
spi_usr_dummy [29] 1'b0 R/W This bit enable the "dummy" phase of an operation.
spi_usr_miso [28] 1'b0 R/W This bit enable the "read-data" phase of an operation.
spi_usr_mosi [27] 1'b0 R/W This bit enable the "write-data" phase of an operation.
reg_usr_mosi_highpart [25] 1'b0 R/W 1: "write-data" phase only access to high-part of the buffer spi_w8~spi_w15
reg_usr_miso_highpart [24] 1'b0 R/W 1: "read-data" phase only access to high-part of the buffer spi_w8~spi_w15
spi_sio [16] 1'b0 R/W 1: mosi and miso signals share the same pin
spi_fwrite_qio [15] 1'b0 R/W In the write operations, "address" phase and "read-data" phase apply 4 signals
spi_fwrite_dio [14] 1'b0 R/W In the write operations, "address" phase and "read-data" phase apply 2 signals
spi_fwrite_quad [13] 1'b0 R/W In the write operations, "read-data" phase apply 4 signals
spi_fwrite_dual [12] 1'b0 R/W In the write operations, "read-data" phase apply 2 signals
spi_wr_byte_order [11] 1'b0 R/W In "command", "address", "write-data" (MOSI) phases, 1: little-endian; 0: big_endian
spi_rd_byte_order [10] 1'b0 R/W In "read-data" (MISO) phase, 1: little-endian; O: big_endian
spi_ck_i_edge 6] 1'b1 R/W In the slave mode, 1: rising-edge; O: falling-edge
0x20 SPI_USER1 reg_usr_addr_bitlen [381:26] 6'd23 R/W The length in bits of "address" phase. The register value shall be (bit_num-1)
reg_usr_mosi_bitlen [25:17]  9'h0 R/W The length in bits of "write-data" phase. The register value shall be (bit_num-1)
reg_usr_miso_bitlen [16:8] 9'h0 R/W The length in bits of "read-data" phase. The register value shall be (bit_num-1)
reg_usr_dummy_cyclelen  [7:0] 8'h0 R/W The length in spi_clk cycles of "dummy" phase. The register value shall be (cycle_num-1)
0x24 SPI_USER2 reg_usr_command_bitlen [31:28]  4'd7 R/W The length in bits of "command" phase. The register value shall be (bit_num-1)
reg_usr_command_value [15:0] 16'b0 R/W The value of "command" phase
0x28 SPI_WR_STATUS slv_wr_status [31:0] 32'b0 R/W In the slave mode, this register are the status register for the master to write into.
0x2C SPI_PIN spi_cs2_dis 2] 1'b1 R/W 1: disable CS2; 0: spi_cs signal is from/to CS2 pin
spi_cs1_dis [ 1'b1 R/W 1: disable CS1; 0: spi_cs signal is from/to CS1 pin
spi_csO_dis [0] 1'b0 R/W 1: disable CSO; 0: spi_cs signal is from/to CSO pin
0x30 SPI_SLAVE spi_sync_reset [31] 1'b0 R/W It is the synchronous reset signal of the module. This bit is self-cleared by hardware.
spi_slave_mode [30] 1'00 R/W 1: slave mode, 0: master mode.
. . 1: slave mode commands are defined in SPI_SLAVES. 0: slave mode commands are fixed as 1: "write-
siv_omd_define 7 o0 W status"; 4: "read-status"; 2: "write-buffer" and 3: "read-buffer".
spi_trans_cnt [26:23] 4'b0 RO The operations counter in both the master mode and the slave mode.
spi_int_en [9:5] SObLOO R/W Interrupt enable bits for the below 5 sources
spi_trans_done [4] 1'b0 R/W The interrupt raw bit for the completement of any operation in both the master mode and the slave mode.
slv_wr_sta_done [3] 1'b0 R/W The interrupt raw bit for the completement of "write-status" operation in the slave mode.
slv_rd_sta_done [2] 1'b0 R/W The interrupt raw bit for the completement of "read-status" operation in the slave mode.
slv_wr_buf_done 1] 1'b0 R/W The interrupt raw bit for the completement of "write-buffer" operation in the slave mode.
slv_rd_buf_done [0] 1'b0 R/W The interrupt raw bit for the completement of "read-buffer" operation in the slave mode.
0x34 SPI_SLAVE1 slv_status_bitlen [3127] 50 RW In the s\av_e mode, it is the length in bits for "write-status" and "read-status" operations. The register value
shall be (bit_num-1)
slv_buf_bitlen [24:16]  9'b0 RW In thg slave mode, it is the length in bits for "write-buffer" and "read-buffer" operations. The register value shall
be (bit_num-1)
olv_rd_addr_bitlen [16:10]  6'b0 RW :gi:hﬁusr\i/we) mode, it is the address length in bits for "read-buffer" operation. The register value shall be
slv_wr_addr_bitlen 19:4] 6'b0 RW zgifh:us\nivwe) mode, it is the address length in bits for "write-buffer" operation. The register value shall be
slv_wrsta_dummy_en [3] 1'b0 R/W In the slave mode, it is the enable bit of "dummy" phase for "write-status" operations.
slv_rdsta_dummy_en [2] 1'b0 R/W In the slave mode, it is the enable bit of "dummy" phase for "read-status" operations.
slv_wrbuf_dummy_en 1] 1'b0 R/W In the slave mode, it is the enable bit of "dummy" phase for "write-buffer" operations.
slv_rdbuf_dummy_en [0] 1'b0 R/W In the slave mode, it is the enable bit of "dummy" phase for "read-buffer" operations.

slv_wrbuf_dummy_cyclele In the slave mode, it is the length in spi_clk cycles "dummy" phase for "write-buffer" operations. The register

0x38 SPI_SLAVE2 [31:24] 800 R/W
value shall be (cycle_num-1)
slv_rdbuf_dummy_cyclelen [23:16]  8'b0 RW In the slave mode, it is the length in spi_clk cycles of "dummy" phase for "read-buffer" operations. The register
value shall be (cycle_num-1)
slv_wrsta_dummy_cyclele . . In the slave mode, it is the length in spi_clk cycles of "dummy" phase for "write-status" operations. The
[15:8]  8b0  RW d
n register value shall be (cycle_num-1)
slv_rdsta_dummy_cydlelen [7:0] 8'b0 RW In t_he slave mode, it is the length in spi_clk cycles of "dummy" phase for "read-status" operations. The
register value shall be (cycle_num-1)
0x3C SPI_SLAVE3 slv_wrsta_cmd_value [31:24] 8'b0 R/W In slave mode, it is the value of "write-status" command
slv_rdsta_cmd_value [23:16] 8'bO R/W In slave mode, it is the value of "read-status" command
slv_wrbuf_cmd_value [15:8] 8'b0 R/W In slave mode, it is the value of "write-buffer" command
slv_rdbuf_cmd_value [7:0] 8'b0 R/W In slave mode, it is the value of "read-buffer" command
0x40~0x7C | SPILWO~SPI_W15 spi_wO~spi w15 [31:0] 390 RW :Lepggrezuffer inside SPI module. There are 64byte, i.e., 16 words. Note that only 32bit accessing are

OxFC SPI_EXT3 reg_int_hold_ena [1:0] 2'b0 R/W This register is for two SPI masters to share the same cs, clock and data signals.



Ffi% 3 — UART H173%

Address  RegName Signal BitPos Default ~ SW(R/W) Description

0x0 UART_FIFO [31:8] 24'h0 RO UART FIFO,length 128
rxfifo_rd_byte [7:0] 8'p0 RO R/W share the same address

Ox4 UART_INT_RAW UART_INT_RAW UART INTERRUPT RAW STATE

The interrupt raw bit for Rx time-out interrupt(depands on the

rxfifo_tout_int_raw 8] 1'b0 RO UART_RX_TOUT_THRHD)
brk_det_int_raw 71 1'b0 RO The interrupt raw bit for Rx byte start error
cts_chg_int_raw (6] 1'00 RO The interrupt raw bit for CTS changing level
dsr_chg_int_raw 5] 1'b0 RO The interrupt raw bit for DSR changing level
rxfifo_ovf_int_raw 4] 1'b0 RO The interrupt raw bit for rx fifo overflow
frm_err_int_raw 3] 1'0 RO The interrupt raw bit for other rx error
parity_err_int_raw 2] 1'b0 RO The interrupt raw bit for parity check error
: | The interrupt raw bit for tx fifo empty interrupt(depands on
bifo_empty_int_raw | [1] b0 RO UART XFO, EMPTY THRHD BS) e
rxfifo_full_int_raw [0] 1'00 RO LTR‘?%RX(L::?;{)E_ V;SEE{.;%&%%&T%Up[(deDands on
UART INTERRUPT STATE
08 UARTINT_ST UART_INT_ST REGISTER (UART_INT_RAWRUART_INT_ENA)
rxfifo_tout_int_st (8] 1'b0 RO The interrupt state bit for Rx time-out event
brk_det_int_st 7 1'p0 RO The interrupt state bit for rx byte start error
cts_chg_int_st (6] 1'00 RO The interrupt state bit for CTS changing level
dsr_chg_int_st 5] 1'b0 RO The interrupt state bit for DSR changing level
rxfifo_ovf_int_st [4] 1'b0 RO The interrupt state bit for RX fifo overflow
frm_err_int_st [3] 1'00 RO The interrupt state for other rx error
parity_err_int_st 2] 1'b0 RO The interrupt state bit for rx parity error
txfifo_empty_int_st 1] 1'b0 RO The interrupt state bit for TX fifo empty
rxfifo_full_int_st 0] 1'b0 RO The interrupt state bit for RX fifo full event
0xC UART_INT_ENA UART_INT_ENA UART INTERRUPT ENABLE REGISTER
rxfifo_tout_int_ena (8] 1'b0 RW The interrupt enable bit for rx time-out interrupt
brk_det_int_ena 71 1'b0 RW The interrupt enable bit for rx byte start error
cts_chg_int_ena [6] 1'b0 R/W The interrupt enable bit for CTS changing level
dsr_chg_int_ena 5] 1'b0 RW The interrupt enable bit for DSR changing level
rxfifo_ovf_int_ena 4] 1'00 R/W The interrupt enable bit for rx fifo overflow
frm_err_int_ena (3] 1'b0 RW The interrupt enable bit for other rx error
parity_err_int_ena 2] 1'b0 RW The interrupt enable bit for parity error
txfifo_empty_int_ena  [1] 1'00 R/W The interrupt enable bit for tx fifo empty event
rxfifo_full__int_ena [©] 1'b0 RW The interrupt enable bit for rx fifo full event
0x10 UART_INT_CLR UART_INT_CLR UART INTERRUPT CLEAR REGISTER
rxfifo_tout_int_clr 8] 1'b0 WO Set this bit to clear the rx time-out interrupt
brk_det_int_clr [ 1'00 WO Set this bit to clear the rx byte start interrupt
cts_chg_int_clr 6] 1'b0 WO Set this bit to clear the CTS changing interrupt
dsr_chg_int_clr 8] 1'b0 WO Set this bit to clear the DSR changing interrupt
rxfifo_ovf_int_clr 4] 1'b0 WO Set this bit to clear the rx fifo over-flow interrupt
frm_err_int_clr 3 1'00 WO Set this bit to clear other rx error interrupt
parity_err_int_clr 2] 1'b0 WO Set this bit to clear the parity error interrupt
txfifo_empty_int_clr ] 1'b0 WO Set this bit to clear the tx fifo empty interrupt
rxfifo_full_int_clr 0] 1'b0 WO Set this bit to clear the rx fifo full interrupt
Ox14 UART_CLKDIV UART_CLKDIV UART CLK DIV REGISTER
uart_clkdiv [19:0] 20'h2B6 | R/W BAUDRATE = UART_CLK_FREQ / UART_CLKDIV
0x18 UART_AUTOBAUD  UART_AUTOBAUD UART BAUDRATE DETECT REGISTER
glitch_filt [15:8] 8h10 | RW
[7:1] 7'h0 RO
autobaud_en 0] 1'b0 RW Set this bit to enable baudrate detect
UART_ST = UART_STATUS UART_STATUS UART STATUS REGISTER
ATUS
txd [31] 8'h0 RO The level of the uart txd pin
rtsn [30] 1'b0 RO The level of uart rts pin
dtrn [29] 1'b0 RO The level of uart dtr pin
[28:14] 5'b0 RO
txfifo_cnt [23:16] 8'b0 RO Number of data in UART TX fifo
rxd [15] 1'b0 RO The level of uart rxd pin
ctsn [14] 1'b0 RO The level of uart cts pin
dsrn [13] 1'00 RO The level of uart dsr pin
[2:8) 5'b0 RO
rxfifo_cnt [7:0] 8'b0 RO Number of data in uart rx fifo
0x20 UART_CONFO UART_CONFO UART CONFIGO(UARTO and UARTH)
uart_dtr_inv [24] 1'h0 RW Set this bit to inverse uart dtr level
uart_rts_inv 23] 1'h0 RW Set this bit to inverse uart rts level
uart_txd_inv 22] 1'h0 RW Set this bit to inverse uart txd level
uart_dsr_inv [21] 1'h0 R/W Set this bit to inverse uart dsr level
uart_cts_inv [20] 1'h0 R/W Set this bit to inverse uart cts level
uart_rxd_inv [19] 1'h0 R/W Set this bit to inverse uart rxd level
txfifo_rst 18] 1'h0 RW Set this bit to reset uart tx fifo
rxfifo_rst n7 1'h0 R/W Set this bit to reset uart rx fifo
tx_flow_en (18] 1'b0 RW Set this bit to enable uart tx hardware flow control
uart_loopback [14] 1'b0 RW Set this bit to enable uart loopback test mode
txd_brk (8 1'00 RW RESERVED, DO NOT CHANGE THIS BIT
sw_ditr lul 1'00 R/W sw dtr
sw_rts (6] 1'b0 RW swrts
stop_bit_num 5:4] 2'd1 RW Set stop bit: 1:1bit 2:1.5bits 3:2bits
bit_num [3:2] 2'd3 R/W Set bit num: 0:5bits 1:6bits 2:7bits 3:8bits
parity_en ] 1'b0 RW Set this bit to enable uart parity check
parity [0] 1'b0 RW Set parity check: 0:even 1:odd
UART_CONF1 UART CONFIG1
0x24 UART_CONF1 rx_tout_en [31] 1'b0 R/W Set this bit to enable rx time-out function
rx_tout_thrhd [30:24] 7'00 RW Config bits for rx time-out threshold,uint: byte,0-127
rx_flow_en 23] 1'b0 R/W Set this bit to enable rx hardware flow control
rx_flow_thrhd [22:16] 7'h0 R/W The config bits for rx flow control threshold,0-127
[15] 1'b0 RO
txfifo_empty_thrhd [14:8] 7'h60 RW The config bits for tx fifo empty threshold,0-127
71 1'b0 RO
rxfifo_full_thrhd [6:0] 7'h60 RW The config bits for rx fifo full threshold,0-127
0x28 UART_LOWPULSE ~ UART_LOWPULSE
lowpulse_min_cnt [19:0] 20'hFFFF RO used in baudrate detect
F

0x2C UART_HIGHPULSE = UART_HIGHPULSE

highpulse_min_cnt [19:0] 20'hFFFF RO used in baudrate detect
F
0x30 UART_RXD_CNT
rxd_edge_cnt 9:0] 10'h0 RO used in baudrate detect
0x78 UART_DATE uart_date [31:0] 32'h0620 R/W UART HW INFO
00

0x7C UART_ID uvart_id [31:0] 32'h0500 R/W



Address RegName Signal
0x0 FRC1_LOAD_ADDRESS frc1_load_value
Ox4 FRC1_COUNT_ADDRESS frc1_count
0x8 FRC1_CTRL_ADDRESS
frc1_int
frc1_ctrl
0xC FRC1_INT_ADDRESS

frc1_int_clr_mask

0x20 FRC2_LOAD_ADDRESS  frc2_load_value
0x24 FRC2_COUNT_ADDRESS frc2_count
0x28 FRC2_CTRL_ADDRESS
frc2_int
frc2_ctrl

0x2C FRC2_INT_ADDRESS
frc2_int_clr_mask

0x30 FRC2_ALARM_ADDRESS frc2_alarm

M 4 — ENRTEFR

BitPos Default

[22:0]
[22:0]
[31:9]
(8
[7:0]

[31:1]
0]

[31:0]
[31:0]
[31:9]
8]
[7:0]

[31:1]
0]
[31:0]

23'p0
23'nfffff
23'b0
1'b0
8'b0

30'00
1'b0

32'b0
32'b1
23'p0
1'b0
8'00

30'b0
1'b0
32'b0

SW(R/W) Description

RW
RO
RO
RO
RW

RO
RW

R/W
RO
RO
RO
RW

RO
RW
R/W

the load value into the counter

the current value of the counter. It is a decreasing
counter.

the status of the interrupt, when the count is
dereased to zero

bit[7]: timer enable

bit[6]: automatically reload, when the counter is
equal to zero

bit[3:2]: prescale-divider, O: divided by 1, 1: divided
by 16, 2 or 3: divided by 256

bit[0]: interrupt type, O:edge, 1:level

write to clear the status of the interrupt, if the
interrupt type is "level"

the load value into the counter

the current value of the counter. It is a increasing
counter.

the status of the interrupt, when the count is equal to
the alarm value

bit[7]: timer enable

bit[6]: automatically reload, when the counter is
equal to zero

bit[3:2]: prescale-divider, O: divided by 1, 1: divided
by 16, 2 or 3: divided by 256

bit[0]: interrupt type, 0:edge, 1:level

write to clear the status of the interrupt, if the
interrupt type is "level"

the alarm value for the counter
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